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REPORT  ON  THE  BIOASSAY  OF  2- (CHLOROMETHYL) PYRIDINE  HYDROCHLORIDE 
FOR  POSSIBLE  CARCINOGENICITY 

CARCINOGENESIS  TESTING  PROGRAM 
DIVISION  OF  CANCER  CAUSE  AND  PREVENTION 
NATIONAL  CANCER  INSTITUTE,  NATIONAL  INSTITUTES  OF  HEALTH 


FOREWORD : This  report  presents  the  results  of  the  bioassay  of 

2-(chloromethyl)pyridine  hydrochloride  conducted  for  the  Carcino- 
genesis Testing  Program,  Division  of  Cancer  Cause  and  Prevention, 
National  Cancer  Institute  (NCI),  National  Institutes  of  Health, 
Bethesda,  Maryland.  This  is  one  of  a series  of  experiments  designed 
to  determine  whether  selected  chemicals  have  the  capacity  to  produce 
cancer  in  animals.  Negative  results,  in  which  the  test  animals  do 
not  have  a significantly  greater  incidence  of  cancer  than  control 
animals,  do  not  necessarily  mean  the  test  chemical  is  not  a carci- 
nogen because  the  experiments  are  conducted  under  a limited  set  of 
circumstances.  Positive  results  demonstrate  that  the  test  chemical 
is  carcinogenic  for  animals  under  the  conditions  of  the  test  and 
indicate  a potential  risk  to  man.  The  actual  determination  of  the 
risk  to  man  from  animal  carcinogens  requires  a wider  analysis. 

CONTRIBUTORS : This  bioassay  of  2-(chloromethyl)pyridine  hydrochlo- 

ride was  conducted  by  Litton  Bionetics,  Inc.,  Kensington,  Maryland, 
initially  under  direct  contract  to  the  NCI  and  currently  under  a 
subcontract  to  Tracor  Jitco,  Inc.,  prime  contractor  for  the  NCI 
Carcinogenesis  Testing  Program. 

The  experimental  design  was  determined  by  the  NCI  Project  Offi- 
cers, Dr.  N.  P.  Page  (1,2),  Dr.  E.  K.  Weisburger  (1)  and  Dr.  J.  H. 
Weisburger  (1,3).  The  principal  investigators  for  the  contract  were 
Dr.  F.  M.  Garner  (4)  and  Dr.  B.  M.  Ulland  (4,5).  Mr.  S.  Johnson  (4) 
was  the  coprincipal  investigator  for  the  contract.  Animal  treat- 
ment and  observation  were  supervised  by  Mr.  R.  Cypher  (4),  Mr.  D.  S. 
Howard  (4)  and  Mr.  H.  D.  Thornett  (4);  Mr.  H.  Paulin  (4)  analyzed 
dosed  feed  mixtures.  Ms.  J.  Blalock  (4)  was  responsible  for  data 
collection  and  assembly.  Chemical  analysis  was  performed  by  Midwest 
Research  Institute  (6)  and  the  analytical  results  were  reviewed  by 
Dr.  N.  Zimmerman  (7). 

Histopathologic  examinations  were  performed  by  Drs.  A.  DePaoli 
(4),  P.  Hildebrandt  (4),  R.  Montali  (4),  C.  Montgomery  (4),  H. 

Seibold  (4),  N.  Wosu  (4),  and  B.  Zook  (4)  and  reviewed  by  Dr.  A. 
DePaoli  (4),  at  Litton  Bionetics,  Inc.,  the  pathology  narratives  were 
written  by  Dr.  A.  DePaoli  (4),  and  the  diagnoses  included  in  this 
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report  represent  the  interpretation  of  these  pathologists.  Histo- 
pathology  findings  and  reports  were  reviewed  by  Dr,  R.  L.  Schueler 
(8). 


Compilation  of  individual  animal  survival,  pathology,  and  sum- 
mary tables  was  performed  by  EG&G  Mason  Research  Institute  (9);  the 
statistical  analysis  was  performed  by  Mr.  R.  M.  Helfand  (7)  and  Dr, 

J.  P.  Dirkse,  III  (10)  using  methods  selected  for  the  Carcinogenesis 
Testing  Program  by  Dr.  J.  J.  Gart  (11). 

This  report  was  prepared  at  METREK,  a Division  of  The  MITRE  Cor- 
poration (7)  under  the  direction  of  the  NCI,  Those  responsible  for 
this  report  at  METREK  are  the  project  coordinator.  Dr.  L.  W.  Thomas 
(7),  task  leader  Ms.  P.  Walker  (7),  senior  biologist  Mr.  M.  Morse 
(7),  biochemist  Mr.  S.  C.  Drill  (7),  and  technical  editor  Ms.  P,  A. 
Miller  (7).  The  final  report  was  reviewed  by  members  of  the  parti- 
cipating organizations. 

The  following  other  scientists  at  the  National  Cancer  Institute 
were  responsible  for  evaluating  the  bioassay  experiment,  interpreting 
the  results,  and  reporting  the  findings:  Dr.  K.  C.  Chu  (1),  Dr,  C, 

Cueto,  Jr.  (1),  Dr.  J,  F.  Douglas  (1),  Dr,  R.  A.  Griesemer  (l).  Dr. 

T,  E.  Hamm  (l).  Dr.  W.  V,  Hartwell  (1),  Dr.  M,  H.  Levitt  (1),  Dr.  H, 
A.  Milman  (1),  Dr.  T.  W.  Orme  (1),  Dr,  S.  F.  Stinson  (1),  Dr.  J,  M. 
Ward  (1),  and  Dr.  C.  E.  Whitmire  (1), 


1.  Carcinogenesis  Testing  Program,  Division  of  Cancer  Cause  and 
Prevention,  National  Cancer  Institute,  National  Institutes  of 
Health,  Bethesda,  Maryland, 

2.  Now  with  the  U.S.  Environmental  Protection  Agency,  401  M Street, 
S.W.,  Washington,  D.C. 

3.  Now  with  the  Naylor  Dana  Institute  for  Disease  Prevention,  Amer- 
ican Health  Foundation,  Hammon  House  Road,  Valhalla,  New  York. 

4.  Litton  Bionetics,  Inc.,  5516  Nicholson  Lane,  Kensington,  Mary- 
land. 

5.  Now  with  Hazleton  Laboratories  America,  Inc.,  9200  Leesburg 
Turnpike,  Vienna,  Virginia. 

6.  Midwest  Research  Institute,  425  Volker  Boulevard,  Kansas  City, 
Missouri. 

7.  The  MITRE  Corporation,  METREK  Division,  1820  Dolley  Madison 
Boulevard,  McLean,  Virginia. 
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9.  EG&G  Mason  Research  Institute,  1530  East  Jefferson  Street,  Rock- 
ville, Maryland. 

10.  Consultant  to  The  MITRE  Corporation,  currently  a professor  in 
the  Department  of  Statistics  at  The  George  Washington  Univer- 
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SUMMARY 


A bioassay  for  the  possible  carcinogenicity  of  2-( chloromethy 1) 
pyridine  hydrochloride  was  conducted  using  Fischer  344  rats  and 
B6C3F1  mice.  2-(Chloromethyl )pyridine  hydrochloride  was  administered 
by  gavage,  at  either  of  two  dosages,  to  groups  of  50  male  and  50  fe- 
male animals  of  each  species,  with  the  exception  of  49  male  rats  in 
the  high  dose  group.  Twenty  animals  of  each  sex  and  species  were 
placed  on  test  as  vehicle  controls.  The  high  and  low  dosages  of 
2-(chloromethy l)pyridine  hydrochloride  administered  were,  respec- 
tively, 150  and  75  mg/kg  for  rats  and  250  and  125  mg/kg  for  mice. 

The  compound  was  administered  for  99  weeks  to  rats  and  mice.  The 
period  of  compound  administration  was  followed  by  an  observation 
period  of  6 weeks  for  rats  and  5 weeks  for  mice. 

There  were  no  significant  positive  associations  between  the 
dosages  of  2-(chloromethyl )pyridine  hydrochloride  administered  and 
mortality  in  rats  or  mice  of  either  sex.  Adequate  numbers  of  animals 
in  all  groups  survived  sufficiently  long  to  be  at  risk  from  late- 
developing  tumors.  Slight  dose-related  mean  body  weight  depression 
was  observed  in  mice  of  both  sexes,  indicating  that  the  dosages  of 
2-(chloromethy l)pyridine  hydrochloride  administered  to  these  animals 
in  this  bioassay  may  have  approximated  the  maximum  tolerated  concen- 
trations. Since  no  distinct  mean  body  weight  depression  relative  to 
vehicle  controls,  no  significant  accelerated  mortality,  and  no  other 
signs  of  toxicity  were  associated  with  administration  of  2-(chloro- 
methy 1 )pyridine  hydrochloride  to  rats,  it  is  possible  that  these 
animals  may  have  been  able  to  tolerate  a higher  dosage. 

None  of  the  statistical  tests  for  any  site  in  female  rats  or 
in  mice  of  either  sex  indicated  a significant  positive  association 
between  compound  administration  and  tumor  incidence.  There  was  a 
significant  positive  trend  between  the  dosages  administered  and  the 
incidences  of  subcutaneous  fibromas  in  male  rats.  The  Fisher  exact 
comparisons,  however,  were  not  significant. 

Under  the  conditions  of  this  bioassay,  administration  of 
2-(chloromethyl)pyridine  hydrochloride  was  not  carcinogenic  to 
Fischer  344  rats  or  B6C3F1  mice. 
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I.  INTRODUCTION 


2-(Chloromethyl)pyridine  hydrochloride  (Figure  1)  (NCI  No. 
C03907),  an  aromatic  heterocycle  used  in  a variety  of  syntheses,  was 
selected  for  bioassay  by  the  National  Cancer  Institute  because  of  the 
structural  similarity  of  this  compound  to  2-(o',(3-dichloroethyl)-pyri- 
dine  hydrochloride,  a carcinogen  in  rats,  mice,  Syrian  hamsters,  and 
Mongolian  gerbils  (Harris,  1968), 

The  Chemical  Abstracts  Service  (CAS)  Ninth  Collective  Index 
(1977)  name  for  this  compound  is  2-(chloromethyl)pyridine  hydrochlo- 
ride.* It  is  also  called  2-(Cl-methyl)pyridine  HCl;  2-pyr idylmethyl 
chloride  hydrochloride;  and  2-picolyl  chloride  hydrochloride, 

2-(Chloromethyl)pyridine  hydrochloride  has  been  used  to  synthe- 
size a variety  of  compounds,  such  as  pyridylalkyl-(2-anilinophenyl) 
acetates,  useful  as  uv  absorbers  for  antisunburn  creams,  analgesics, 
and  anti-inflammatory  agents  (Haas  and  Sallmann,  1974);  5,5-disubsti- 
tuted  barbituric  acids  (Stevens  et  al.,  1973b);  and  S-(pyridylmethyl) 
thiocarbamates,  which  possess  herbicidal  activity  against  hairy  crab- 
grass,  watergrass,  California  red  oats,  curly  dock,  and  several  other 
weeds  (Tilles  and  Brokke,  1972).  This  compound  has  also  been  found 
to  be  nematocidal,  preventing  the  development  of  root  knots  on  tomato 
seedlings  (Fuhlhage,  1970), 


*The  CAS  registry  number  is  6959-47-3 
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FIGURE  1 

CHEMICAL  STRUCTURE  OF  2-(CHLOROMETHYL)PYRIDINE  (HYDROCHLORIDE) 
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2-(Chloromethyl)pyridine  has  also  been  used  as  an  intermediate 
in  the  preparation  of  various  compounds,  such  as  substituted  anilin- 
ophenylacetic-acid-(2-pyr idyl)-methyl  esters  and  derivatives,  which 
possess  analgesic  and  anti-inflammatory  activity  and  can  be  used  as 
uv  absorbers  for  cosmetics  (Haas  and  Sallmann,  1975);  hypocholester- 
emic  and  analgesic  piperazine  derivatives  (Nakanishi  et  al.,  1973); 
barbituric  acid  derivatives  (Stevens  et  al.,  1973a);  and  l-methyl-2- 
pyridones  (Matsumura  et  al.,  1970). 

Specific  production  data  for  2-( chloromethyl )pyr idine  hydro- 
chloride and  2-( chloromethyl)pyridine  are  not  available;  however, 
neither  of  these  compounds  is  produced  in  commercial  quantities  (in 
excess  of  1000  pounds  or  $1000  in  value  annually)  in  the  United 
States  (U.S.  International  Trade  Commission,  1977). 

These  compounds  apparently  do  not  have  any  large-scale  uses; 
however,  the  attention  devoted  to  them  by  pharmaceutical  researchers 
suggests  that  2-(chloromethyl)pyridine  or  its  hydrochloride  salt  may 
be  used  to  prepare  currently  used  drugs  in  small  but  significant 
quantities.  Thus,  the  potential  for  exposure  may  not  be  restricted 
to  researchers,  but  may  also  exist  for' a limited  number  of  workers  in 
the  pharmaceutical  manufacturing  industry. 
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II.  MATERIALS  AND  METHODS 


A.  Chemicals 

Three  batches  of  technical-grade  2-(chloromethyl)pyridine  hy- 
drochloride were  purchased  from  Aldrich  Chemical  Company,  Milwaukee, 
Wisconsin.  Chemical  analysis  was  performed  by  Midwest  Research  In- 
stitute, Kansas  City,  Missouri.  The  experimentally  determined  range 
in  melting  point  of  the  first  and  second  batches,  119°  to  127°C  and 
124°  to  126°C,  respectively,  were  compared  to  the  literature  value  of 
128°  to  129°C  for  the  standard  material  (Mathes  and  Schuely,  1963). 

No  melting  point  was  reported  for  the  third  batch.  The  results  of 
thin-layer  chromatography  were  similar  for  the  first  and  second 
batches  (i.e.,  one  major  spot  and  one  minor  spot  were  visualized). 

The  result  for  the  third  batch  (i.e.,  either  two  or  three  impurities) 
deviated  from  those  produced  by  analysis  of  the  first  two  batches;, 
however,  different  solvent  systems  were  utilized.  Ultraviolet/visible 

analysis  for  the  first  and  second  batches  indicated  ^-max  ^61  nm 

3 

with  a molar  extinction  coefficient  («)  of  4 x 10  . For  the  third 
batch,  analysis  revealed  ^-max  ^62  nm  with  e of  4.4  x 10^.  The 
literature  value  (Sadtler  Standard  Spectra)  indicated  at  261  nm 

with  e of  31  X 10^. 

Throughout  this  report,  the  term  2-(chloromethyl )pyr idine  HCl  is 
used  to  represent  this  technical-grade  material. 
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B.  Dosage  Preparation 


Fresh  solutions  of  2-(chloromethyl )pyridine  HCl  in  distilled 
water  (Borden  Polar  Water  Company,  Beltsville,  Maryland)  were  pre- 
pared on  each  day  that  intubation  was  performed.  Excess  portions  of 
the  mixtures  were  disposed  of  rather  than  stored.  The  concentration 
of  2-( chloromethyl )pyr idine  HCl  in  distilled  water  ranged  from  0.75 
to  1.5  percent  for  rats  and  from  1.25  to  2.5  percent  for  mice. 

Dosed  distilled  water  preparations  containing  5359  and  7432  ppm 
of  2- ( chloromethyl )pyr idine  HCl  were  analyzed  spectrophotometrically. 
The  mean  result  immediately  after  preparation  was  92  percent  of  theo- 
retical (ranging  from  87  to  99  percent). 

C.  Animals 

The  two  animals  species,  Fischer  344  rats  and  B6C3F1  mice,  used 
in  the  carcinogenicity  bioassay  were  obtained  through  contracts  of 
the  Division  of  Cancer  Treatment,  National  Cancer  Institute.  Rats 
were  supplied  by  the  Frederick  Cancer  Research  Center,  Frederick, 
Maryland.  Mice  were  supplied  by  Charles  River  Breeding  Laborato- 
ries, Inc.,  Wilmington,  Massachusetts. 

Rats  and  mice  were  approximately  4 weeks  old  when  received.  Upon 
receipt,  animals  were  examined  and  any  obviously  ill  or  runted  animals 
were  killed.  The  remaining  animals  were  quarantined  for  2 weeks  prior 
to  initiation  of  test.  Animals  which  did  not  manifest  clinical  signs 
of  disease  were  placed  on  test  at  this  time.  Animals  were  assigned  to 
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groups  and  distributed  among  cages  so  that  the  average  body  weight  per 
cage  was  approximately  equal  for  a given  species  and  sex. 

D.  Animal  Maintenance 

Animals  were  housed  by  species  in  rooms  with  a temperature  range 
of  22°  to  26°C  and  a range  in  relative  humidity  of  45  to  55  percent. 
Incoming  air  was  filtered  through  HEPA  filters  (Flanders  Filters, 
McLean,  Virginia)  at  a rate  of  12  to  15  complete  changes  of  room  air 
per  hour.  Fluorescent  lighting  was  provided  8 hours  per  day  (9:00  a.m. 
to  5:00  p.m. ) . 

Rats  were  housed  four  per  cage  by  sex  and  mice  were  housed  five 
per  cage  by  sex.  Throughout  the  study  dosed  and  control  animals  of 
both  species  were  housed  in  polycarbonate  cages  (Lab  Products,  Inc., 
Garfield,  New  Jersey)  suspended  from  aluminum  racks.  Racks  were 
fitted  with  a continuous  piece  of  stainless  steel  mesh  over  which  a 
sheet  of  filter  paper  was  firmly  secured.  Filter  paper  was  changed  at 
2-week  intervals,  when  the  racks  were  sanitized.  Clean  cages  and 
bedding  (Ab-sorb-dri®  hardwood  chip  bedding  [Wilner  Wood  Products 
Company,  Norway,  Maine])  were  provided  twice  weekly. 

Acidulated  water  (pH  2.5)  was  supplied  to  animals  in  water 
bottles  which  were  changed  and  washed  twice  weekly.  Sipper  tubes  were 
washed  at  weekly  intervals.  All  animals  were  supplied  with  Wayne 
Lab-Blox®  meal  in  hanging  stainless  steel  hoppers  which  were  refilled 
three  times  per  week  and  sanitized  weekly.  Food  and  water  were  avail- 
able ad  libitum  for  both  species. 
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All  dosed  and  control  rats  were  housed  in  a room  with  other  rats 


receiving  diets  containing*  4-amino-2-nitrophenol  (119-34-6)  and 
p-phenylenediamine  dihydrochloride  (624-18-0). 

All  dosed  and  control  mice  were  housed  in  a room  with  mice  re- 
ceiving diets  containing  2 ,4-dimethoxyaniline  hydrochloride  (54150- 
69-5);  4'-(chloroacetyl)-acetanilide  (140-49-8);  p-phenylenediamine 
dihydrochloride  (624-18-0);  4-nitro-o-phenylenediamine  (99-56-9);  and 
l-phenyl-3-methyl-5-pyrazolone  (89-25-8);  and  other  mice  intubated 
with  trimethylphosphate  (512-56-1);  3-(chloromethyl) pyridine  hydro- 
chloride (3099-31-8);  and  pivalolactone  (1955-45-9). 

E.  Gastric  Intubation 

Intubation  was  performed  three  days  per  week  on  a mg/kg  body 
weight  basis,  utilizing  the  most  recently  observed  group  mean  body 
weight  as  a guide  for  determining  the  dose.  All  animals  were  weighed 
and  dosages  adjusted  once  monthly,  based  on  group  mean  body  weight. 
Thus,  although  the  ratio  of  dose  to  weight  remained  constant,  the 
total  dosage  administered  fluctuated  with  an  increase  or  decrease 
in  group  mean  body  weight.  Animals  of  each  sex  within  a dosed  group 
received  the  same  dosage. 

F.  Selection  of  Initial  Dose  Levels 

To  establish  the  dosages  of  2-(chloromethyl)pyr idine  HCl  for 
administration  to  dosed  animals  in  the  chronic  studies,  subchronic 
toxicity  tests  were  conducted  with  both  rats  and  mice.  Animals  of 

*CAS  registry  numbers  are  given  in  parentheses. 


7 


each  species  were  distributed  among  six  groups,  each  consisting  of 
five  males  and  five  females.  2-(Chloromethyl)pyridine  HCl  mixed  with 
distilled  water  was  introduced  by  gavage  to  five  of  the  six  rat  groups 
at  dosages  of  68,  100,  147,  215  and  316  mg/kg  and  to  five  of  the  six 
mouse  groups  at  dosages  of  100,  147,  215,  316  and  464  mg/kg.  The 
sixth  group  of  each  species  served  as  a vehicle  control,  receiving 
only  distilled  water  by  gavage. 

Intubation  was  performed  three  days  per  week  for  7 weeks,  fol- 
lowed by  a 1-week  observation  period  to  detect  any  delayed  toxicity. 
Individual  body  weights  were  recorded  weekly  throughout  the  study. 

Upon  termination  of  the  study  all  survivors  were  sacrificed  and 
necropsied. 

The  following  table  indicates  the  mean  body  weight  gain,  rela- 
tive to  controls,  and  survival  observed  in  each  of  the  rat  groups  at 
the  end  of  the  subchronic  test. 

RAT  SUBCHRONIC  STUDY  RESULTS 


Mean  Body  We 

ight  Gain  (%)* 

Survival** 

mg/kg 

Males 

Females 

Males 

Females 

316 

-24 

-6 

5/5 

2/5 

215 

-15 

+3 

5/5 

5/5 

147 

- 5 

+2 

5/5 

5/5 

100 

- 6 

0 

5/5 

5/5 

68 

-13 

+5 

5/5 

5/5 

0 

5/5 

5/5 

*+  is  indicative  of  mean  body  weight  gain  greater  than  that  of  con- 
trols . 

- is  indicative  of  mean  body  weight  gain  less  than  that  of  controls. 
**Number  of  animals  observed/number  of  animals  originally  in  group. 
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No  other  clinical  abnormalities  which  could  be  attributed  to 


administration  of  the  compound  were  observed.  The  high  dosage  se- 


lected  for  administration 

to  dosed 

rats  in 

the  chronic 

bioassay  was 

150  m 

p/kg. 

The  following  table  indicates 

the  mean 

body  weight 

gain,  rela- 

tive 

to  controls,  survival 

, and  incidence  of  rough  hair 

and  arched 

backs 

observed  in  each  of 

the  mouse 

groups 

at  the  end  of  the  sub- 

chronic  test. 

MOUSE 

SUBCHRONIC  STUDY 

RESULTS 

Mean  Body  Weight 

Observation  of  Rough 

Gain  (%)* 

Survival** 

Hair  and 

Arched  Backs** 

mg/kg 

Males  Females 

Males 

Females 

Males 

Females 

464 

-2  -7 

5/5 

4/5 

5/5 

5/5 

316 

+5  0 

5/5 

5/5 

0/5 

0/5 

215 

+3  -3 

5/5 

5/5 

0/5 

0/5 

147 

+2  -3 

5/5 

5/5 

0/5 

0/5 

100 

+8  -1 

5/5 

5/5 

0/5 

0/5 

0 

— 

5/5 

5/5 

0/5 

0/5 

The  high  dosage  selected  for  administration  to  dosed  mice  in  the 
chronic  bioassay  was  250  mg/kg. 

G.  Experimental  Design 

The  experimental  design  parameters  for  the  chronic  study  (spe- 
cies, sex,  group  size,  dosages  administered,  and  duration  of  treated 
and  untreated  observation  periods)  are  summarized  in  Tables  1 and  2. 


*+  is  indicative  of  mean  body  weight  gain  greater  than  that  of  con- 
trols, 

- is  indicative  of  mean  body  weight  gain  less  than  that  of  controls. 

**Number  of  animals  observed/number  of  animals  originally  in  group. 
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TABLE  1 


DESIGN  SUMMARY  FOR  FISCHER  344  RATS 
2- (CHLOROMETHYL) PYRIDINE  HCl  GAVAGE  EXPERIMENT 


INITIAL 

2- (CHLOROMETHYL) 

OBSERVATION  PERIOD 

GROUP 

PYRIDINE  HCl 

TREATED 

UNTREATED 

SIZE_ 

DOSAGE^ 

(weeks) 

(WEEKS) 

MALE 

VEHICLE  CONTROL 

20 

0 

0 

105^ 

LOW  DOSE 

50 

75 

99 

0 

6 

HIGH  DOSE 

49 

150 

99 

0 

6 

FEMALE 

VEHICLE  CONTROL 

20 

0 

0 

105^ 

LOW  DOSE 

50 

75 

99 

0 

6 

HIGH  DOSE 

50 

150 

99 

0 

6 

^Dosages,  given  in  mg/kg  body  weight,  were  administered  by  gavage  3 
days  per  week. 

^Gavaged  with  distilled  water  3 days  per  week  for  99  weeks. 
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TABLE  2 


DESIGN  SUMMARY  FOR  B6C3F1  MICE 
2- (CHLOROMETHYL) PYRIDINE  HCl  GAVAGE  EXPERIMENT 


INITIAL 

2- (CHLOROMETHYL) 

OBSERVATION  PERIOD 

GROUP 

PYRIDINE  HCl 

TREATED 

UNTREATED 

SIZE 

DOSAGE^ 

(WEEKS) 

(WEEKS) 

MALE 

VEHICLE  CONTROL 

20 

0 

0 

104^ 

LOW  DOSE 

50 

125 

99 

0 

5 

HIGH  DOSE 

50 

250 

99 

0 

5 

FEMALE 

VEHICLE  CONTROL 

20 

0 

0 

104^ 

LOW  DOSE 

50 

125 

99 

0 

5 

HIGH  DOSE 

50 

250 

99 

0 

5 

^Dosages,  given  in  mg/kg  body  weight,  were  administered  by  gavage  3 
days  per  week. 


^Gavaged  with  distilled  water  3 days 


per  week  for  99  weeks. 
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All  rats  were  approximately  6 weeks  old  at  the  time  the  test  was 
initiated  and  were  placed  on  test  on  the  same  day.  Dosed  rats  were 
intubated  with  150  and  75  mg/kg  2-(chloromethyl)pyridine  HCl  for  99 
weeks  followed  by  a 6-week  observation  period,  when  no  test  chemicals 
were  used.  Throughout  this  report  those  rats  receiving  the  former 
dosage  are  referred  to  as  the  high  dose  groups  and  those  receiving  the 
latter  dosage  are  referred  to  as  the  low  dose  groups. 

All  mice  were  approximately  6 weeks  old  at  the  time  the  test  was 
initiated  and  were  placed  on  test  on  the  same  day.  Dosed  mice  were 
intubated  with  250  and  125  mg/kg  2-(chloromethyl)pyridine  HCl  for  99 
weeks  followed  by  a 5-week  observation  period,  when  no  test  chemicals 
were  used.  Throughout  this  report  those  mice  receiving  the  former 
dosage  are  referred  to  as  the  high  dose  groups  and  those  receiving  the 
latter  dosage  are  referred  to  as  the  low  dose  groups. 

Vehicle  control  animals  were  intubated  with  10  ml/kg  distilled 
water  3 days  per  week  for  the  same  period  that  dosed  animals  were 
intubated . 

H.  Clinical  and  Histopathologic  Examinations 

I 

Animals  were  weighed  immediately  prior  to  initiation  of  the 
experiment  and  body  weights  were  recorded  at  monthly  intervals 
throughout  the  bioassay.  All  animals  were  inspected  twice  daily. 

Food  consumption  data  were  collected  at  monthly  intervals  from  20 
percent  of  the  animals  in  each  group. 
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All  moribund  animals  or  animals  that  developed  large,  palpable 
masses  that  jeopardized  their  health  were  killed,  A necropsy  was 
performed  on  each  animal  regardless  of  whether  it  died,  was  killed 
when  moribund,  or  was  killed  at  the  end  of  the  bioassay.  The  animals 
were  euthanized  using  carbon  dioxide,  and  were  immediately  necropsied. 
Gross  and  microscopic  examinations  were  performed  on  all  major  tis- 
sues, organs,  and  gross  lesions  taken  from  sacrificed  animals  and, 
whenever  possible,  from  animals  found  dead. 

Tissues  were  preserved  in  a 10  percent  neutral  buffered  formalin 
solution,  embedded  in  paraffin,  sectioned,  and  stained  with  hematox- 
ylin and  eosin  prior  to  microscopic  examination. 

Slides  were  prepared  from  the  following  tissues:  skin,  subcuta- 

neous tissue,  lungs  and  bronchi,  trachea,  bone  marrow,  spleen,  lymph 
nodes,  thymus,  heart,  salivary  gland,  liver,  gallbladder  (mice),  pan- 
creas, esophagus,  stomach,  small  intestine,  large  intestine,  kidney, 
urinary  bladder,  pituitary,  adrenal,  thyroid,  parathyroid,  testis, 
prostate,  brain,  uterus,  mammary  gland,  and  ovary. 

A few  tissues  were  not  examined  for  some  animals,  particularly 
for  those  that  died  early.  Also,  some  animals  were  missing,  canni- 
balized, or  judged  to  be  in  such  an  advanced  state  of  autolysis  as  to 
preclude  histopathologic  interpretation.  Thus,  the  number  of  animals 
for  which  particular  organs,  tissues,  or  lesions  were  examined  micro- 
scopically varies  and  does  not  necessarily  represent  the  number  of 
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animals  that  were  recorded  in  each  group  at  the  time  that  the  test 
was  initiated. 

I.  Data  Recording  and  Statistical  Analyses 

Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data  System 
(Linhart  et  al.,  1974).  The  data  elements  include  descriptive  infor- 
mation on  the  chemicals,  animals,  experimental  design,  clinical  ob- 
servations, survival,  body  weight,  and  individual  pathologic  results, 
as  recommended  by  the  International  Union  Against  Cancer  (Berenblum, 
1969).  Data  tables  were  generated  for  verification  of  data  tran- 
scription and  for  statistical  review. 

These  data  were  analyzed  using  the  statistical  techniques  de- 
scribed in  this  section.  Those  analyses  of  the  experimental  results 
that  bear  on  the  possibility  of  carcinogenicity  are  discussed  in  the 
statistical  narrative  sections. 

Probabilities  of  survival  were  estimated  by  the  product-limit 
procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this  report 
in  the  form  of  graphs.  Animals  were  statistically  censored  as  of  the 
time  that  they  died  of  other  than  natural  causes  or  were  found  to  be 
missing;  animals  dying  from  natural  causes  were  not  statistically 
censored.  Statistical  analyses  for  a possible  dose-related  effect 
on  survival  used  the  method  of  Cox  (1972)  when  testing  two  groups  for 
equality  and  used  Tarone's  (1975)  extensions  of  Cox's  methods  when 
testing  a dose-related  trend.  One-tailed  P-values  have  been  reported 
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for  all  tests  except  the  departure  from  linearity  test,  which  is  only 
reported  when  its  two-tailed  P-value  is  less  than  0.05. 

The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  as  the  ratio  of  the  number  of  animals  bearing  such  lesions  at  a 
specific  anatomic  site  (numerator)  to  the  number  of  animals  in  which 
that  site  was  examined  (denominator).  In  most  instances,  the  denomi- 
nators included  only  those  animals  for  which  that  site  was  examined 
histologically.  However,  when  macroscopic  examination  was  required 
to  detect  lesions  prior  to  histologic  sampling  (e.g.,  skin  or  mammary 
tumors),  or  when  lesions  could  have  appeared  at  multiple  sites  (e.g., 
lymphomas),  the  denominators  consist  of  the  numbers  of  animals 
necropsied. 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is 
to  determine  whether  animals  receiving  the  test  chemical  developed  a 
significantly  higher  proportion  of  tumors  than  did  the  control  ani- 
mals. As  a part  of  these  analyses,  the  one-tailed  Fisher  exact  test 
(Cox,  1970,  pp.  48-52)  was  used  to  compare  the  tumor  incidence  of  a 
control  group  to  that  of  a group  of  treated  animals  at  each  dose 
level.  When  results  for  a number  of  treated  groups,  k,  are  compared 
simultaneously  with  those  for  a control  group,  a correction  to  ensure 
an  overall  significance  level  of  0.05  may  be  made.  The  Bonferroni 
inequality  (Miller,  1966,  pp.  6-10)  requires  that  the  P-value  for  any 
comparison  be  less  than  or  equal  to  0.05/k.  In  cases  where  this 
correction  was  used,  it  is  discussed  in  the  narrative  section.  It 
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is  not,  however,  presented  in  the  tables,  where  the  Fisher  exact 
P-values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 
continuity  correction  (Armitage,  1971,  pp.  362-365),  was  also  used 
is  not,  however,  presented  in  the  tables,  where  the  Fisher  exact 
P-values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 
continuity  correction  (Armitage,  1971,  pp.  362-365),  was  also  used 
when  appropriate.  Under  the  assumption  of  a linear  trend,  this  test 
determined  if  the  slope  of  the  dose-response  curve  is  different  from 
zero  at  the  one-tailed  0.05  level  of  significance.  Unless  otherwise 
noted,  the  direction  of  the  significant  trend  was  a positive  dose  re- 
lationship. This  method  also  provides  a two-tailed  test  of  departure 
from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation  of 
tumors.  In  this  analysis,  deaths  that  occurred  before  the  first 
tumor  was  observed  were  excluded  by  basing  the  statistical  tests  on 
animals  that  survived  at  least  52  weeks,  unless  a tumor  was  found  at 
the  anatomic  site  of  interest  before  week  52.  When  such  an  early 
tumor  was  found,  comparisons  were  based  exclusively  on  animals  that 
survived  at  least  as  long  as  the  animal  in  which  the  first  tumor  was 
found.  Once  this  reduced  set  of  data  was  obtained,  the  standard  pro- 
cedures for  analyses  of  the  incidence  of  tumors  (Fisher  exact  tests, 
Cochran-Armitage  tests,  etc.)  were  followed. 
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When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without  an 
observed  tumor  were  computed  as  in  Saffiotti  et  al.  (1972).  The  week 
during  which  animals  died  naturally  or  were  sacrificed  was  entered  as 
the  time  point  of  tumor  observation.  Cox's  methods  of  comparing 
these  curves  were  used  for  two  groups;  Tarone's  extension  to  testing 
for  linear  trend  was  used  for  three  groups.  The  statistical  tests  for 
the  incidence  of  tumors  which  used  life-table  methods  were  one-tailed 
and,  unless  otherwise  noted,  in  the  direction  of  a positive  dose 
relationship.  Significant  departures  from  linearity  (P  < 0.05,  two- 
tailed  test)  were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 
risk  of  each  dosed  group  compared  to  its  control  was  calculated  from 
the  exact  interval  on  the  odds  ratio  (Cart,  1971).  The  relative  risk 
is  defined  as  Pt/Pc  where  pj-  is  the  true  binomial  probability  of  the 
incidence  of  a specific  type  of  tumor  in  a treated  group  of  animals 
and  pj,  is  the  true  probability  of  the  spontaneous  incidence  of  the 
same  type  of  tumor  in  a control  group.  The  hypothesis  of  equality 
between  the  true  proportion  of  a specific  tumor  in  a treated  group  and 
the  proportion  in  a control  group  corresponds  to  a relative  risk  of 
unity.  Values  in  excess  of  unity  represent  the  condition  of  a larger 
proportion  in  the  treated  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the  re- 
lative risk  have  been  included  in  the  tables  of  statistical  analyses. 
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The  interpretation  of  the  limits  is  that  in  approximately  95  percent 
of  a large  number  of  identical  experiments,  the  true  ratio  of  the 
risk  in  a treated  group  of  animals  to  that  in  a control  group  would 
be  within  the  interval  calculated  from  the  experiment.  When  the  lower 
limit  of  the  confidence  interval  is  greater  than  one,  it  can  be  in- 
ferred that  a statistically  significant  result  (a  P < 0.025  one-tailed 
test  when  the  control  incidence  is  not  zero,  P < 0.050  when  the  con- 
trol incidence  is  zero)  has  occurred.  When  the  lower  limit  is  less 
than  unity  but  the  upper  limit  is  greater  than  unity,  the  lower  limit 
indicates  the  absence  of  a significant  result  while  the  upper  limit 
indicates  that  there  is  a theoretical  possibility  of  the  induction  of 
tumors  by  the  test  chemical  which  could  not  be  detected  under  the 
conditions  of  this  test. 
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III.  CHRONIC  TESTING  RESULTS:  RATS 


A.  Body  Weights  and  Clinical  Observations 

Although  vehicle  control  male  rats  did  weigh  slightly  more  than 
dosed  male  rats  for  a major  portion  of  the  bioassay,  no  dose-related 
mean  body  weight  depression  was  apparent  in  either  male  or  female 
rats  (Figure  2). 

No  other  clinical  signs  were  recorded, 

B . Survival 

The  estimated  probabilities  of  survival  for  male  and  female  rats 
in  the  vehicle  control  and  2-(chloromethyl)pyridine  HCl-dosed  groups 
are  shown  in  Figure  3.  The  Tarone  test  for  association  between  dos- 
age and  mortality  was  not  significant  for  either  males  or  females.  ' 

There  were  adequate  numbers  of  male  rats  at  risk  from,  late- 
developing  tumors  as  67  percent  (33/49)  of  the  high  dose,  80  percent 
(40/50)  of  the  low  dose,  and  75  percent  (15/20)  of  the  vehicle  con- 
trols survived  on  test  until  the  termination  of  the  study. 

There  were  adequate  numbers  of  female  rats  at  risk  from  late- 
developing  tumors,  as  72  percent  (36/50)  of  the  high  dose,  74  percent 
(37/50)  of  the  low  dose,  and  80  percent  (16/20)  of  the  vehicle  con- 
trols survived  on  test  until  the  termination  of  the  study, 

C . Pathology 

Histopathologic  findings  on  neoplasms  in  rats  are  summarized  in 
Appendix  A (Tables  A1  and  A2);  findings  on  nonneoplastic  lesions  are 
summarized  in  Appendix  C (Tables  Cl  and  C2). 
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FIGURE  2 

GROWTH  CURVES  FOR  2-(CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE  CHRONIC  STUDY  RATS 
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FIGURE  3 

SURVIVAL  COMPARISONS  OF  2-(CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE  CHRONIC  STUDY  RATS 


21 


A variety  of  tumors  occurred  both  in  the  vehicle  control  and 
dosed  groups.  Some  types  of  neoplasms  occurred  with  greater  fre- 
quency in  rats  of  dosed  groups  as  compared  with  vehicle  controls. 
However,  these  lesions  are  not  uncommon  in  this  strain  of  rat 
independent  of  any  treatment. 

In  addition  to  the  neoplastic  lesions,  a large  number  of  degen- 
erative, proliferative  and  inflammatory  changes  were  encountered  also 
in  animals  of  the  dosed  and  vehicle  control  groups  (Appendix  C).  For 
the  most  part  these  nonneoplastic  lesions  are  commonly  seen  in  aged 
rats.  An  exception  is  the  gastric  hyperplasia  of  the  forestomach 
observed  in  both  vehicle  control  and  dosed  groups  (i.e.,  5/20  [25 
percent],  27/49  [55  percent],  and  22/49  [45  percent]  in  the  vehicle 
control,  low  dose,  and  high  dose  males,  respectively,  and  3/20  [15 
percent],  19/50  [38  percent],  and  15/50  [30  percent]  in  the  vehicle 
control,  low  dose  and  high  dose  females).  This  lesion  was  character- 
ized by  mild  squamous-cell  hyperplasia  most  frequently  in  the  region 
of  the  gastric  ridge.  Associated  with  the  hyperplastic  mucosal 
change  was  mild  inflammation  of  the  subjacent  lamina  propria.  This 
lesion  has  been  encountered  previously  in  other  studies  and  is  pro- 
bably related  to  the  gavage  technique.  That  it  is  difficult  to 
interpret  the  significance  of  these  incidences  is  suggested  by  the 
fact  that  the  occurrence  of  the  lesion  does  not  appear  to  be  dose- 
dependent.  More  importantly,  the  focal  nature  of  these  lesions, 
coupled  with  the  random  sampling  of  the  stomach  and  lack  of  squamous 


22 


stomach  in  gastric  sections  from  some  animals  suggests  these 
differences  should  be  viewed  with  caution. 

Based  on  the  results  of  this  pathology  examination,  it  was 
concluded  that  2-(chloromethyl)pyridine  HCl  was  not  carcinogenic  in 
Fischer  344  rats  under  the  conditions  of  this  bioassay. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  ih 
rats  are  summarized  in  Tables  3 and  4.  The  analysis  is  included  for 
every  type  of  malignant  tumor  in  either  sex  where  at  least  two  such 
tumors  were  observed  in  at  least  one  of  the  vehicle  control  or 
2-(chloromethyl)pyridine  HCl-dosed  groups  and  where  such  tumors  were 
observed  in  at  least  5 percent  of  the  group. 

For  male  rats  the  Cochran-Armitage  test  indicated  a significant 
(P  = 0.019)  positive  association  between  dose  and  the  incidence  of 
fibromas  of  the  subcutaneous  tissue.  However,  neither  of  the  Fisher 
exact  tests  was  significant.  None  of  the  statistical  tests  indi- 
cated a significant  positive  association  between  dose  and  tumor  in- 
cidence at  any  site  in  female  rats. 

The  Cochran-Armitage  test  did  indicate  a significant  negative 
association  between  dose  and  the  combined  incidence  of  hepatocellular 
carcinomas  or  neoplastic  nodules  of  the  liver.  The  departure  from 
linear  trend  was  also  significant  due  to  the  high  incidence  in  the 
vehicle  control  as  compared  to  the  zero  incidence  in  the  dosed 
groups.  Both  the  Fisher  exact  tests  comparing  high  dose  to  vehicle 
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Treated  groups  received  doses  of  75  or  150  mg/kg  by  gavage  3 days  per  week. 

Number  of  tumor-bearing  animals/number  of  animals  examined  at  site  (proportion). 

The  probability  level  for  the  Cochran-Armitage  test  is  given  beneath  the  Incidence  of  tumors 
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control  and  low  dose  to  vehicle  control  also  indicated  a significant 
negative  association. 

To  provide  additional  insight  into  the  possible  carcinogenicity 
of  this  compound,  95  percent  confidence  intervals  on  the  relative 
risk  have  been  estimated  and  entered  in  the  tables  based  upon  the 
observed  tumor  incidence  rates.  In  many  of  the  intervals  shown  in 
Tables  3 and  4,  the  value  one  is  included;  this  indicates  the  absence 
of  statistically  significant  results.  Is  should  also  be  noted  that 
many  of  the  confidence  intervals  have  an  upper  limit  greater  than 
one,  indicating  the  theoretical  possibility  of  tumor  induction  in 
rats  by  2-(chloromethyl)pyridine  HCl  that  could  not  be  established 
under  the  conditions  of  this  test. 
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IV.  CHRONIC  TESTING  RESULTS:  MICE 


A. ‘  Body  Weights  and  Clinical  Observations 

High  dose  male  mice  had  mean  body  weight  depression  relative  to 
the  vehicle  controls  while  female  mice  evidenced  dose-related  mean 
body  weight  depression  (Figure  4). 

No  other  clinical  signs  were  recorded. 

B . Survival 

The  estimated  probabilities  of  survival  for  male  and  female  mice 
in  the  vehicle  control  and  2-(chloromethyl)pyridine  HCl-dosed  groups 
are  shown  in  Figure  5.  The  Tarone  test  for  association  between  dos- 
age and  mortality  was  not  significant  for  either  male  or  female  mice. 

There  were  adequate  numbers  of  male  mice  at  risk  from  late- 
developing  tumors,  as  58  percent  (29/50)  of  the  high  dose,  72  percent 
(36/50)  of  the  low  dose  and  65  percent  (13/20)  of  the  vehicle  con- 
trols survived  on  test  until  termination  of  the  study. 

There  were  adequate  numbers  of  female  mice  at  risk  from  late- 
developing  tumors,  as  66  percent  (33/50)  of  the  high  dose,  80  percent 
(40/50)  of  the  low  dose  and  80  percent  (16/20)  of  the  vehicle  con- 
trols survived  on  test  until  the  termination  of  the  study.  One  low 
dose  female  was  missing  in  week  8. 

C . Pathology 

Histopathologic  findings  on  neoplasms  in  mice  are  summarized  in 
Appendix  B (Tables  Bl  and  B2);  findings  on  nonneoplastic  lesions  are 
summarized  in  Appendix  D (Tables  Dl  and  D2). 
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MEAN  BODY  WEIGHT  (GRAMS)  MEAN  BODY  WEIGHT  (GRAMS) 


TIME  ON  TEST  (WEEKS) 


FIGURE  4 

GROWTH  CURVES  FOR  2-(CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE  CHRONIC  STUDY  MICE 
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PROBABILITY  OF  SURVIVAL  PROBABILITY  OF  SURVIVAL 
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FIGURE  5 _ 

SURVIVAL  COMPARISONS  OF  2-(CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE  CHRONIC  STUDY  MICE 
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A variety  of  tumors  occurred  both  in  the  vehicle  control  and 
dosed  groups.  These  lesions,  however,  are  not  uncommon  in  this 
strain  of  mouse  independent  of  any  treatment. 

In  addition  to  the  neoplastic  lesions,  a number  of  degenerative, 
proliferative,  and  inflammatory  lesions  were  encountered  in  animals 
of  the  dosed  and  vehicle  control  groups  (Appendix  D).  Most  of  these 
nonneoplatic  lesions  are  commonly  seen  in  mice. 

Based  on  the  results  of  this  pathology  examination,  it  was 
concluded  that  2-(chloromethyl)pyridine  HCl  was  not  carcinogenic  in 
B6C3F1  mice  under  the  conditions  of  this  bioassay. 

D.  Statistical  Analyses  of  Results 

The  results  of  the  statistical  analyses  of  tumor  incidence  in 
mice  are  summarized  in  Tables  5 and  6.  The  analysis  is  included 
for  every  type  of  malignant  tumor  in  either  sex  where  at  least  two 
such  tumors  were  observed  in  at  least  one  of  the  vehicle  control  or 
2-(chloromethyl )pyridine  HCl-dosed  groups  and  where  such  tumors  were 
observed  in  at  least  5 percent  of  the  group. 

None  of  the  statistical  tests  at  any  site  in  the  mice  of  either 
sex  indicated  a significant  positive  association  between  chemical 
administration  and  tumor  incidence.  Based  upon  these  results,  there 
was  no  evidence  that  2-(chloromethyl)pyridine  hydrochloride  was  a 
carcinogen  in  B6C3F1  mice  under  the  conditions  of  this  bioassay. 

To  provide  additional  insight  into  the  possible  carcinogenicity 
of  this  compound,  95  percent  confidence  intervals  on  the  relative 
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risk  have  been  estimated  and  entered  in  the  tables  based  upon  the 
observed  tumor  incidence  rates.  In  many  of  the  intervals  shown  in 
Tables  5 and  6,  the  value  one  is  included;  this  indicates  the  absence 
of  statistically  significant  results.  It  should  also  be  noted  that 
many  of  the  confidence  intervals  have  an  upper  limit  greater  than 
one,  indicating  the  theoretical  possibility  of  tumor  induction  in 
mice  by  2-(chloromethyl)pyridine  HCl  that  could  not  be  established 
under  the  conditions  of  this  test. 
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V.  DISCUSSION 


There  were  no  significant  positive  associations  between  the 
dosages  of  2-(chloromethyl)pyridine  hydrochloride  administered  and 
mortality  in  rats  or  mice  of  either  sex.  Adequate  numbers  of  animals 
in  all  groups  survived  sufficiently  long  to  be  at  risk  from  late- 
developing  tumors.  Mean  body  weight  depression  was  observed  in  dosed 
mice  of  both  sexes  when  compared  to  the  vehicle  controls,  indicating 
that  the  dosages  of  2-(chloromethyl)pyridine  hydrochloride  adminis- 
tered to  these  animals  in  this  bioassay  may  have  approximated  the 
maximum  tolerated  concentrations.  Since  no  distinct  mean  body  weight 
depression  relative  to  controls,  no  significant  accelerated  mortal- 
ity, and  no  other  signs  of  toxicity  were  associated  with  adminis- 
tration of  2-(chloromethyl)pyridine  hydrochloride  to  rats,  it  is 
possible  that  these  animals  may  have  been  able  to  tolerate  a higher 
dos  age . 

None  of  the  statistical  tests  for  any  site  in  female  rats  or 
in  mice  of  either  sex  indicated  a significant  positive  association 
between  compound  administration  and  tumor  incidence.  There  was  a 
significant  positive  trend  between  the  dosages  administered  and  the 
incidences  of  subcutaneous  fibromas  in  male  rats.  The  Fisher  exact 
comparisons,  however,  were  not  significant. 

Under  the  conditions  of  this  bioassay,  administration  of 
2-(chloromethyl)pyridine  hydrochloride  was  not  carcinogenic  to 
Fischer  344  rats  or  B6C3F1  mice. 
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APPENDIX  A 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  RATS  TREATED  WITH  2-( CHLOROMETHYDPYRIDINE 
HYDROCHLORIDE 


TABLE  A1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  RATS  TREATED  WITH  2-(CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE 


CONTROL (VEH) 

LOH  DOSE 

HIGH 

DOSE 

1 1-1445 

11-1443 

11-1441 

ANIHALS  INITIALLY  IN  STUDY 

20 

50 

S50 

ANIHALS  NECROPSIED 

20 

50 

49 

INIHALS  EXAMINED  HISTOPATHOLOGICALLY** 

20 

50 

49 

IMTEGUHEHTARY  SYSTEM 

•SKIN 

(20) 

(50) 

(49) 

PAPILLOMA,  NOS 
BASAL-CELL  TUMOR 

1 (5») 

2 (4S) 

TRICHOEPITHELIOMA 

1 (2*) 

1 

(2») 

SEBACEOUS  ADENOMA 

1 

(2*) 

•SUBCUT  TISSUE 

(20) 

(50) 

(49) 

FIBROHA 

5 

(10%) 

FIBROSARCOMA 

1 

(2») 

respiratory  SYSTEM 

«LUNG 

(20) 

(4  9) 

(48) 

ALYEOLAR/dBOHCUIOLAR  carcinoma 
sarcoma,  nos,  metastatic 

1 (5S) 

1 (2%) 

1 

(2*) 

nehatopoietic  system 

•HULTIPLE  organs 

(20) 

(50) 

(49) 

halignant  lymphoma,  nos 

1 

(2X) 

HALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 

1 

(2X) 

LEUKEMIA, NOS 

5 (10*) 

5 

(10*) 

UNDIFFERENTIATED  LEUKEMIA 

3 (15*) 

2 (4*) 

3 

(6X) 

GRANULOCYTIC  LEUKEMIA 
MONOCYTIC  LEUKEMIA 

5 (10*) 

1 

(2*) 

ASPLEEH 

(20) 

(50) 

(49) 

LEIOHYOHA 

1 

(2S) 

•HEDIASTINAL  L.NODE 

(20) 

(50) 

(48) 

SABCOHA,  NOS.  METASTATIC 

_ 1 i5SL  __ 

* HOIIBSB  OF  AldlHALS  HITH  TISSUE  EXAHINED  RICROSCOPICALLI 

• NUBBEB  OF  AUIRALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 

50  ANIHALS  SERB  INITIALLY  IN  THE  STUDY,  BUT  ONE  ANIBAL  HAS  FOUND  TO  EE  A FEMALE  IN  A MALE 
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TABLE  A 1 (CONTINUED) 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

11-1445 

11-1443 

1 1-1441 

tLUNG 

(20) 

(49) 

(40) 

MALIGNANT  LYMPHOMA,  NOS 

1 (5*) 

CIRCULATORY  SYSTEM 

♦BLOOD  VESSEL 

(20) 

(50) 

(49) 

PHEOCHfiOMOCYTOMA,  METASTATIC 

1 (2*) 

DIGESTIVE  SYSTEM 

♦ORAL  CAVITY 

(20) 

(50) 

(49) 

MYXOSARCOMA 

1 (2*) 

»LIVER 

(20) 

(50) 

(49) 

NEOPLASTIC  NODULE 

2 (10%) 

HEPATOCELLULAR  CARCINOMA 

1 (5X) 

#PANCREAS 

(20) 

(50) 

(48) 

ACINAR-CElL  ADENOMA 

1 (2*) 

URINARY  SYSTEM 

NONE 

ENDOCRINE  SYSTEM 

#PITUIT  ARY 

(20) 

(43) 

(42) 

chromophodE  adenoma 

3 (15*) 

6 (14*) 

4 (10«) 

ACIDOPHIL  ADENOMA 

1 (2*) 

(ADRENAL 

(20) 

(50) 

(48) 

CORTICAL  aDENOMA 

1 (2*) 

PHEOCHROMoCYTOMA 

2 (10*) 

6 (12*) 

7 (15S) 

PHEOCHfiOMOCYTOMA,  MALIGNANT 

2 (10*) 

2 (4*) 

1 (2*) 

(THYROID 

(19) 

(49) 

(48) 

FOLLICULAR-CELL  ADENOMA 

1 (2*) 

C-CELL  ADaNOMA 

1 (5S) 

5 (10X) 

2 (4*) 

(PANCREATIC  ISLETS 

(20) 

(50) 

(40) 

ISLET-CELL  ADENOMA 

2_noiL 

4_JMi 

-3.j6*L _ 

I NUMBER  OF 
» NUMBER  OF 


ANIMALS  WITH  TISSUE 
ANIMALS  NECROPSIED 


EXAMINED  MICROSCOPICALLY 
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TABLE  A1  (CONTINUED' 


CONTBOL (VEH)  LOH  DOSE  HIGH  DOSE 

11-1445  11-1443  11-1441 


BEPBODUCTIVE  SYSTEM 

#TESTIS  (20)  (49)  (49) 

INTERSTITIAL-CELL  TOflOR  19  (95%)  44  (90%)  43  (88%) 


NERVOOS  SYSTEM 


fBBAIN 

GLIOMA,  NOS 
OLIGODENDROGLIOMA 


(20)  (50) 

1 (5%) 


(49) 

1 (2%) 


SPECIAL  SENSE  ORGANS 
NONE 


MUSCULOSKELETAL  SYSTEM 


♦SKELETAL  MUSCLE 

SARCOMA,  NOS,  INVASIVE 

(20) 

1 (5%) 

(50) 

(49) 

BODY  CAVITIES 

♦MEDIASTINUM 

(20) 

(50) 

(49) 

MESOTHELIOMA,  NOS 

1 (5%) 

♦PERITONEUM 

(20) 

(50) 

(49) 

MESOTHELIOMA,  NOS 

1 

ALL  OTHER  SYSTEMS 
SITE  UNKNOWN 

SARCOMA.  NOS 1 

I NUMBER  OF  AtilMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECHOPSIED 
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TABLE  A1  (CONCLUDED) 


CONTBOL  (VEU) 

LOK  DOSE 

HIGH  DOSE 

1 1-1445 

11-1443 

11-1441 

DISFOSxTION  SUBHABY 

ABIHALS  IHIIIALLY  IN  STODY 

20 

50 

50 

NATUBXL  Dc.ATHa 

1 

5 

6 

MOBIBUND  BACBIFICS 

4 

5 

10 

SCH2EULED  SACBIFICE 
ACCIDENTALLY  KILLED 
TEBBINAL  BACEIFICE 

15 

40 

33 

ANIHAL  HIoSING 

ANIHAL  C£LET£D(UBONG  SEX) 

1 

d INCLUDES  AUi'OLYZED  ANIHALS 

TUHOB  SOHMAEY 

TOTAL  ANIHA1.S  WITH  PBIHABY  TUHOBS* 

20 

49 

48 

TOTAL  PBIjAEY  TUHOBS 

40 

85 

86 

TOTAL  ANIHALS  KITH  BENIGN  TUHOBS 

20 

49 

45 

TOTAL  BENIGN  TUHOBS 

28 

69 

70 

TOTAL  ANIHALS  KITH  HALIGNANT  TUHOBS 

7 

16 

14 

TOTAL  HAIxGNANT  TUHOBS 

9 

16 

15 

TOTAL  ANIHAxS  KITH  SECONDABY  TUHOBS# 

1 

1 

TOTAL  SECONDABY  TUHOBS 

3 

1 

TOTAL  ANIHAxS  KITH  TUHOBS  UNCEBTAIN- 
BENIGN  OB  HALIGNANT 

2 

1 

TOTAL  UNCERTAIN  TUHOBS 

3 

1 

TOTAL  ANIHA1.S  KITH  TUHOBS  UNCEBTAIN- 
PBIHARY  OB  HETASTATIC 

TOTAL  UNCEBTAIN  TUHOBS 

* PBIHABY  TUHOBS:  ALL  TUHOBS  EXCEPT  SECONDABY  TUHOBS 

« SECONDABY  TUHOBS:  HETASTATIC  TUHOBS 

OR  TUHOBS  INVASIVE  INTO  AN 

ADJACENT  ORGAN 

TABLE  A2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  RATS  TREATED  WITH  2-(CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

1 1-1446 

11-1444 

11-1442 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

NECROPSIED 

20 

50 

50 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY** 

20 

50 

50 

INIEGUHENTAHY  SYSTEM 


•SKIN 

KERATOACANTHOHA 

(20) 

(50) 

1 (2X) 

(50) 

♦SUBCUT  TISSUE 

SQUAMOUS  CELL  CARCINOMA 
FIBROMA 

(20) 

(50) 

(50) 

1 (28) 
1 (28) 

RESPIRATORY  SYSTEM 

ALONG 

CARCINOMA,  NOS,  METASTATIC 
ALVEOLAR/oRONCHIOLAR  ADENOMA 
C-CELL  CARCINOMA,  METASTATIC 
OSTEOSARCOMA,  METASTATIC 

(20) 

(50) 

1 (2X) 

2 (4*) 
1 (2X) 

(49) 

1 (28) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 
LEUKEMIA, NOS 

UNDIFFERENTIATED  LEUKEMIA 
GRANULOCYTIC  LEUKEMIA 
MONOCYTIC  LEUKEMIA 

(20) 

1 (5S) 

1 (5X) 

(50) 

4 (8X) 

1 (2S) 

(50) 

3 (68) 
1 (28) 
2 (48) 

♦SPLEEN 

UNDIFFERENTIATED  LEUKEMIA 

(20) 

(“*9) 

1 (28) 

(49) 

AMANDIBOLAR  L.  MODE 

C-CELL  CARCINOMA,  METASTATIC 

(20) 

(50) 

1 (28) 

(50) 

CIECOLATOBY  SYSTEM 
HOME  


# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NSCROPSIED 
‘‘EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  A2  (CONTINUED) 


CONTROL (VEH) 
1 1-1446 

LOU  DOSE 
1 1-1444 

HIGH  DOSE 
11-1442 

DIGESTIVE  SYSIEH 

♦STOMACH 

(20) 

(50) 

(50) 

FIBROMA 

1 (2X) 

fSMALL  INTESTINE 

(20) 

(49) 

(50) 

LEIOMYOSANCOMA 

2 (4S) 

URINARY  SYSTEM 

♦URINARY  BLADDER 

(18) 

(47) 

(45) 

OSTEOSARCOMA,  INVASIVE 

1 (2S) 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(19) 

(48) 

(44) 

CHROMOPHOBE  ADENOMA 

7 (37%) 

19  (40%) 

22  (50%) 

♦ADRENAL 

(20) 

(49) 

(49) 

CORTICAL  ADENOMA 

2 (10X) 

CORTICAL  CARCINOMA 

1 (2%) 

PHEOCHROMOCYTOMA 

1 (2%) 

♦THYROID 

(20) 

(49) 

(49) 

C-CELL  CARCINOMA 

3 (6%) 

1 (2%) 

CYSIADENOMA,  NOS 

1 (2%) 

♦PANCREATIC  ISLETS 

(20) 

(48) 

(49) 

ISLET-CELl  ADENOMA 

3 (6%) 

1 (2%) 

REPRODUCTIVE  oYSTEM 

♦MAMMARY  GLAuD 

(20) 

(50) 

(50) 

ADENOMA,  NOS 

1 (2%) 

1 (2%) 

PAPILLARY  CYSTADENOMA,  NOS 

1 (2%) 

FIBROADENOM A 

1 (5%) 

4 (8%) 

9 (18%) 

♦ UTERUS 

(20) 

(50) 

(50) 

FIBROMA 

1 (2%) 

LEIOMYOSARCOMA 

1 (2%) 

ENDOMETRIAL  STROMAL  POLYP 

3 J1  5Sl 

6 (12%) 

13  (26%) 

♦ NUMBER  OF  ANIMALS  WITH  TISSUE 

EXAMINED  MICROSCOPICALLY 

* NUMBEfi  OF  ANIMALS  NECROPSIED 
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TABLE  A2  (CONTINUED) 


CONTROL (VEH) 

LCH  DOSE 

HIGH  DOSE 

1 1-1446 

11-1444 

11-1442 

♦OVARY 

(20) 

(50) 

(50) 

C-CELL  CARCINOMA,  METASTATIC 

1 (2») 

NERVOUS  SYSTEM 

♦BRAIN 

(20) 

(49) 

(50) 

ASTROCYTOMA 

1 [2%) 

SPECIAL  SENSE  ORGANS 

NONE 

MUSCULOSKELETAL  SYSTEM 

♦FEMUR 

(20) 

(50) 

(50) 

OSTEOSARCOMA 

1 (2%) 

BODY  CAVITIES 

NONE 

ALL  OTHER  SYSTEMS 

NONE 

ANIMAL  DISPOSITION  SUMMARY 

ANIMALS  INiriALLY  IN  STUDY 

20 

50 

50 

NATURAL  DEATHS 

2 

4 

5 

MORIBUND  SACRIFICE 

2 

9 

9 

SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 
ANIMAL  MISSING 

16 

37 

36 

S INCLUDES  AUTOLYZED  ANIMALS 

# NUMBER  OF 

* NUMBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 
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TABLE  a:  (CONCLUDED) 


CONTROL (V  EH)  LCH  DOSE  HIGH  DOSE 

11-1446  11-1444  11-1442 


lUHOa  SOHMABY 


TOTAL  ANIHA..S  NITH  PRIHABY  TDHOBS* 
TOTAL  PHIdABY  TOSORS 

TOTAL  ANIMALS  WITH  BENIGN  TUMORS 
TOTAL  EENJ.GN  TUMORS 

TOTAL  ANIMALS  NITH  MALIGNANT  TUMORS 
TOTAL  MALIGNANT  TUMORS 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 
TOTAL  SECONDARY  TUMORS 

TOTAL  ANIMAi,S  WITH  TUMORS  UNCERTAIN- 

BENIGN  OB  MALIGNANT 

TOTAL  UNCiETAIN  TUMORS 

TOTAL  ANIMAi-S  WITH  TUMORS  UNCERTAIN- 

PRIMARY  OR  METASTATIC 
TOTAL  UNC-RTAIN  TUMORS 


12  35  38 

15  52  58 

10  28  34 

13  38  49 

2 12  7 

2 14  9 

3 1 

6 1 


* PRIMARY  lUMoBS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

» SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


APPENDIX  B 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  MICE  TREATED  WITH  2-(CHLOROMETHYL)PYRIDINE 
HYDROCHLORIDE 
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TABLE  B1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE  TREATED  WITH  2-{CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE 


CONTROL (VEH) 

LOB  DOSE 

HIGH  DOSE 

22-2445 

22-2443 

22-2441 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  NECROPSIED 

20 

50 

50 

ANIMALS  EXAMINED  HI STOPATHOLOGICALLY** 

20 

50 

50 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(20) 

(50) 

(50) 

SARCOMA,  NOS 

1 (51) 

1 (2S) 

1 (2S) 

RESPIRATORY  SYSTEM 

(LUNG 

(19) 

(49) 

(48) 

HEPATOCELLULAR  CARCINOMA,  METAST 

1 (2») 

ALVEOLAR/BHONCHIOLAR  ADENOMA 

2 (11*) 

5 (10X) 

5 (10S) 

HEMATOPOIETIC  SYSTEM 


♦MULTIPLE  ORGANS 

(20) 

(50) 

(50) 

MALIGNANT  LYMPHOMA,  NOS 
MALIG.LYMPHOMA,  UNDIFFER-TYPE 

1 (5X) 

1 (2X) 
1 (2S) 

1 

(2X) 

MALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 
LEUKEMIA, NOS 

1 (5X) 

2 (4S) 

1 

(2X) 

♦MESENTERIC  L.  NODE 

MALIGNANT  LYMPHOMA,  NOS 
MALIG.LYMPHOMA,  HISTIOCYTIC  TYPE 
MALIGNANT  LYMPHOMA,  MIXED  TYPE 

(14) 

1 (7X) 

(42) 

1 (2*) 

(37) 

2 

(5X) 

♦ LUNG 

MALIG.LYMPHOMA,  LYMPHOCYTIC  TYPE 

(19) 

1 (5*) 

(49) 

(48) 

♦LIVER 

MALIGNANT  LYMPHOMA,  NOS 

(19) 

(48) 

1 (2S) 

(48) 

♦ILEUM 

MALIGNANT  LYMPHOMA,  NOS 

(19) 

(47) 

1 (2S) 

(48) 

CIECOLATORY  SYSTEM 

NONE 

* NUMBER  OF  ANIMALS  ilTH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  B1  (CONTINUED) 


CONTBOL(VEH)  LOU  DOSE  BIGU  DOSE 

22-2445  22-2443  22-2441 


DIGESTIVE  SYSTEM 

#LIVEB  (19)  (48)  (48) 

HEPATOCELLULAR  ADENOMA  3 (16%)  1 (2%)  2 (4%) 

HEPATOCELLULAB  CARCINOMA  5 (10%)  - 2 (4%) 


URINARY  SYSTEM 
NONE 


ENDOCRINE  SYSTEM 
NONE 


REPRODUCTIVE  SYSTEM 
NONE 


NERVOUS  SYSTEM 
NONE 


SPECIAL  SENSE  ORGANS 

♦EYE/LACRIMAL  GLAND  (20)  (50)  (50) 

PAPILLARY  ADENOMA  1 (2%) 

MUSCULOSKELETAL  SYSTEM 
NONE 


BODY  CAVITIES 

♦ MESENTERY  (20)  (50)  (50) 

HEPATOCELLULAR  CARCINOMA,  METAST  1 (2%) 


ALL  OTHER  SYSTEMS 

♦MULTIPLE  ORGANS  (20)  (50)  (50) 

SABCCMA.  NOS 1 (2%) 

* NUMBER  OF  ANIMALS  HUH  TISSUE  EXAMINED  MICROSCOPICALLY 

♦ NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  B1  (CONCLUDED) 


CONTROL  (VEH)  LOW  DOSE  HIGH  DOSE 

22-2445  22-2443  22-2441 


ANIMAL  CISPCSITION  SOMMAHY 

20  50  50 

6 11  21 

1 3 


13  36  29 

a INCLUDES  AUIOLYZED  ANIMALS 


ANIMALS  INITIALLY  IN  STUDY 
NATURAL  DEATHS 
MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 
ANIMAL  HISSING 


TUMOR  SUMMARY 


TOTAL  ANIMAi.S  WITH  PRIMARY  TUMORS*  9 

TOTAL  PRIMARY  TUMORS  10 

TOTAL  ANIMALS  WITH  BENIGN  TUMORS  5 

TOTAL  BENIGN  TUMORS  5 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS  5 
TOTAL  MALIGNANT  TUMORS  5 


TOTAL  ANIMALS  WITH  SECONDARY  TUMORS* 
TOTAL  SECONDARY  TUMORS 


18 

20 

6 

6 

13 

14 

2 

2 


13 

15 

8 

8 

7 

7 


TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  Malignant 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS;  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

* SECONDARY  TUMORS:  METASTATIC  TUMORS  OH  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  B2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE  TREATED  WITH  2-(CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE 


CONTROL (VEH) 

LOR  DOSE 

HIGH  DOSE 

22-2446 

22-2444 

22-2442 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  MISSING 

1 

ANIMALS  NECROPSIED 

20 

49 

50 

ANIMALS  EXAMINED  HISTOPATHOLOGICALLY** 

20 

49 

50 

INTEGUMENTARY  SYSTEM 

NSUBCUT  TISSUE 

(20) 

(4  9) 

(50) 

SARCOMA,  NOS 

1 (2X) 

RESPIRATORY  SYSTEM 

tLUNG 

(19) 

(4  9) 

(48) 

HEPATOCELi,ULAH  CARCINOMA,  METAST 

1 (5%) 

alveolar/bhonchiolar  adenoma 

1 (5») 

1 (2%) 

2 (4») 

ALVEOLAR/BRONCUIOLAR  CARCINOMA 

1 (2%) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(20) 

(4  9) 

(50) 

MALIGNANT  LYMPHOMA,  NOS 

1 (5*) 

3 (6*) 

1 (2«) 

MALIG. LYMPHOMA,  UNDIFFEB-TYPE 
MALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 

1 (2») 

1 (2«) 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

2 (10») 

1 (2*) 

LEUKEMIA, NOS 

1 (2*) 

♦MESENTERIC  L.  NODE 

(18) 

(46) 

(37) 

MALIG. LYMPHOMA,  UNDIFFEB-TYPE 
MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

1 (2*) 

2 (5*) 

♦SMALL  INTESTINE 

(20) 

(48) 

(47) 

MALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 

1 (2S) 

CIRCULATORY  SYSTEM 
NONE 

* NUMBER  OF  ANIMALS  HITH  TISSUE  EXAMINED  BICBOSCOP ICA LLI 

* NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  B2  (CONTINUED) 


CONTHOL(VEH)  LOU  DOSE  HIGH  DOSE 

22-2<*46  22-2444  22-2442 


DIGESTIVE  SYSIEH 

#LIVEE  (20)  (49)  (49) 

HEPATOCELDDLAR  ADBNOHA  1 (2%) 


OEINARY  SYSTEH 

iKIDNEY  (20)  (49)  (49) 

HEHANGIOHA  1 (2X) 


ENDOCRINE  SYSTEM 
NONE 


REPRODUCTIVE  SYSTEM 

♦ UTERUS  (20)  (49)  (46) 

ADENOCARCINOMA,  NOS  1 (2») 

NERVOUS  SYSTEM 
NONE 

SPECIAL  SENSE  ORGANS 
NONE 


MUSCULOSKELETAL  SYSTEM 
NOME 


BODY  CAVITIES 
NONE 


ALL  OTHER  SYSTEMS 

♦MULTIPLE  ORGANS 
OSTEOSARCOUA-. 

« NUMBER  OF  ANIMALS  HITH  TISSUE  EXAMINED  MICROSCOPICALLY 
♦ NUMBER  OP  ANIMALS  NECROPSIED 


(20)  (49)  (50) 

1-1211 
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TABLE  B2  (CONCLUDED) 


CONTROL  (VBH)  LOW  DOSE  HIGH  DOSE 

22-2446  22-2444  22-2442 


4NIBAL  DISPOSj-IION  SUHHARY 


ANIMALS  INIilALLY  IN  STODY  20  50 

NATURAL  DC.ATH0)  4 8 

MORIBUND  SACRIFICE  1 

SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 

TERMINAL  SACRIFICE  16  40 

ANIMAL  HISSING  1 


a INCLUDES  AUTOLYZED  ANIMALS 


50 

16 

1 


33 


TUMOR  SUMMARY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS*  4 

TOTAL  PRIMARY  TUMORS  4 

TOTAL  ANIMAi-S  WITH  BENIGN  TUMORS  1 

TOTAL  BENXGN  TUMORS  1 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS  3 
TOTAL  MALIGNANT  TUMORS  3 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS#  1 
TOTAL  SECONDARY  TUMORS  1 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 

BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 

PRIMARY  OP  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS;  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

i SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


1 1 
11 


10 

10 


APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  RATS  TREATED  WITH  2-(CHLOROMETHYL)PYRIDINE 

HYDROCHLORIDE 


■I 


k 


V '' 


ii^Mlririirir 


TABLE  Cl 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS  TREATED  WITH  2-(CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE 


CONTROL (VEH) 
1 1-1445 

LOH  DOSE 
11-1443 

HIGH  DOSE 
11-1441 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

350 

ANIMALS 

NECBOPSIED 

20 

50 

49 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY** 

20 

50 

49 

INTEGUMENTARY  SYSTEM 

*SKIN 

EPIDERMAL  INCLUSION  CYST 

(20) 

(5  0) 

(49) 

1 (2S) 

BESPIRATOBY  SYSTEM 

«LUNG 

(20) 

(4  9) 

(48) 

CONGESTION, 

NOS 

3 

(6») 

1 

(2*) 

CONGESTION, 
EDEMA,  NOS 

CHRONIC  PASSIVE 

1 

(2«) 

1 

(2%) 

PNEUMONIA,  CHRONIC  MURINE 

13 

(27%) 

12 

(25%) 

NODULE 

1 

(2S) 

HYPERPLASIA, 

FOCAL 

1 

(2%) 

HYPERPLASIA, 

MONOCYTOSIS 

ALVEOLAR  EPITHELIUM 

1 (5%) 

3 

(6%) 

♦LUNG/ALVEOLI 

(20) 

(49) 

(48) 

HYPERTROPHY, 

NOS 

1 

(2%) 

HYPERTROPHY, 

FOCAL 

3 

(6%) 

HEMATOPOIETIC  SYSTEM 
«BONE  BABROU 

HYPERPLASIA,  HEMATOPOIETIC 
tSPLEEN 

CONGESTION,  NOS 

SCLEROSIS 

HEMATOPOIESIS 

(19) 

(20) 

1 (5») 

2 (10*) 

(4  9) 

1 (2*) 

(50) 

1 (2*) 

(47) 

(49) 

CIRCULATORY  SYSTEM 

*HEART 

(20) 

(50) 

(48) 

THROMBUS.  ORGANIZED 

__  __  1 i2Si  _ 

« MOflBER  OF  AMIBALS  HITH  TISSOE  EXABISED  flICBOSCOPICALLY 
* NUHBEB  OF  AiHIBALS  NECBOPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 

50  ANIMALS  »EBE  INITIALLY  IN  THE  STUDY,  BUT  ONE  ANIMAL  HAS  FOUND  TO  BE  A FEMALE  IN  A MALE 
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TABLE  Cl  (CONTINUED) 


CONTROL (VBH) 

LCH  DOSE 

HIGH  DOSE 

1 1-1445 

11-1 443 

1 1-1441 

»HEART/ATRIUa 

(20) 

(50) 

(48) 

THROMBOSIS,  NOS 

1 (2») 

1 (2*) 

THROMBUS,  MURAL 

1 (2X) 

•MYOCARDIUM 

(20) 

(50) 

(48) 

INFLAMMATION,  NOS 
INFLAMMATION,  FOCAL 
INFLAMMATION,  CHRONIC 

1 (5S) 

1 (2X) 

1 (2X) 

INFLAMMATION,  CHRONIC  FOCAL 

2 (10S) 

1 (2*) 

1 (2X) 

FIBROSIS 

4 (20S) 

31  (62X) 

24  (50X) 

FIBROSIS,  DIFFUSE 

1 (2*) 

•CARDIAC  VALVE 

(20) 

(50) 

(48) 

THROMBOSIS,  NOS 

1 (2X) 

DIGESTIVE  SYSTEM 

•SALIVARY  GLAND 

(20) 

(50) 

(47) 

NUCLEAR  ENLARGEMENT 

1 (2X) 

•LIVER 

(20) 

(50) 

(49) 

CONGESTION,  NOS 
CONGESTION,  CHRONIC  PASSIVE 
NECROSIS,  FOCAL 
METAMORPHOSIS  FATTY 
BASOPHILIC  CYTO  CHANGE 
HYPERPLASIA,  FOCAL 


3 (15X) 


1 (2X) 

1 (2X) 
1 (2%) 

2 (4X) 
2 («*) 


1 (2*) 

3 (6*) 
1 (2X) 


•LIVER/CENTRILOBULAR 

(20) 

(50) 

(49) 

METAMORPHOSIS  FATTY 

1 (5S) 

•LIVER/HEPATOCYTES 

(20) 

(50) 

(49) 

HYPERPLASIA,  FOCAL 

1 (2X) 

♦BILE  DUCT 

(20) 

(50) 

(49) 

FIBROSIS 

1 (5S) 

HYPERPLASIA,  NOS 

8 (40X) 

14  (28X) 

5 (10S) 

•PANCREAS 

(20) 

(50) 

(48) 

FIBROSIS,  FOCAL 

2 (4X) 

PERIARTERITIS 

2 (4X) 

NECROSIS,  FAT 

1 (2*) 

ATROPHY.  NOS 

.1  .12ii 

« NUMBER  OF 
* NUMBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 
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TABLE  Cl  (CONTINUED) 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

11-1445 

11-1443 

11-1441 

ATROPHY,  FOCAL 

4 (8%) 

iPANCREATIC  ACINUS 

(20) 

(50) 

(48) 

ATROPHY,  NOS 

1 (5*) 

2 (4%). 

3 (6%) 

ATROPHY,  FOCAL 

2 (10X) 

♦STOMACH 

(20) 

(49) 

(49) 

INFLAMMATION,  CHRONIC 
CALCIFICATION,  FOCAL 

1 (2%) 

1 (2%) 

♦GASTRIC  MUCOSA 

(20) 

(49) 

(49) 

HYPERPLASIA,  NOS 

5 (25S) 

27  (55%) 

22  (45%) 

♦COLON 

(20) 

(49) 

(47) 

PARASITISM 

2 (10X) 

10  (20%) 

4 (9%) 

URINARY  SYSTEM 

♦KIDNEY 

(20) 

(50) 

(48) 

HAMARTOMA 

GLOMERULONEPHRITIS,  NOS 

2 (10S) 

1 (2%) 

INFLAMMATION,  CHRONIC 

4 (20%) 

42  (84%) 

33  (69%) 

NEPHROPATHY,  TOXIC 

6 (30%) 

5 (10%) 

6 (13%) 

♦KIDNEY/TUBULE 

(20) 

(50) 

(48) 

NECROSIS,  FOCAL 

2 (10%) 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(20) 

(43) 

(42) 

PERSISTENT  EMBRYONIC  STRUCTURE 
CYST,  NOS 

1 (2%) 

1 (2%) 

♦ADRENAL 

(20) 

(50) 

(48) 

LIPOIDOSIS 

1 (2%) 

♦ADRENAL  CORTEX 

(20) 

(50) 

(48) 

METAMORPHOSIS  FATTY 

1 (2%) 

HYPERPLASIA,  FOCAL 

1 (2%) 

♦ADRENAL  MEDULLA 

(20) 

(50) 

(48) 

HYPERPLASIA,  NOS 

1 (2%) 

HYPERPLASIA,  FOCAL 

1 im 

t NOMBEE  OF  fiNIMALS  WITH  TISSUE  EXAHINED  MICROSCOPICALLY 
♦ NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  Cl  (CONTINUED) 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

1 1-1445 

11-1  443 

11-1441 

iTHYROID 

(19) 

(49) 

(48) 

ABSCESS,  NOS 

1 (2X) 

HYPERPLASIA,  C-CELL 

4 (8*) 

♦PANCREATIC  ISLETS 

(20) 

(50) 

.(48) 

HYPERPLASIA,  NOS 

1 (2») 

REPRODUCTIVE  SYSTEM 

♦PROSTATE 

(19) 

(47) 

(47) 

INFLAMMATION,  ACUTE  FOCAL 

1 (2S) 

♦TESTIS 

(20) 

(49) 

(49) 

NECROSIS,  NOS 

1 (5S) 

ATROPHY,  NOS 

3 (15S) 

1 (2») 

1 (2X) 

NERVOUS  SYSTEM 

♦CEREBRUM 

(20) 

(50) 

(49) 

DILATATION,  NOS 

1 (2X) 

HEMORRHAGE 

2 (4«) 

HALACIA 

1 (2X) 

♦BRAIN 

(20) 

(50) 

(49) 

CONGESTION,  NOS 

1 (2X) 

HEMORRHAGE 
INFARCT,  NOS 

1 (2X) 

1 (2X) 

SPECIAL  SENSE  ORGANS 

NOME 

musculoskeletal  system 

NOME 

BODY  CAVITIES 

♦MEDIASTINUM 

(20) 

(50) 

(49) 

INFLAMMATION.  CHRONIC  NECROTIZIN 

1 I5SL 

# NUMBER  OF 

• NUMBER  OF 


ANIMALS  WITH  TISSUE 
ANIMALS  NECROPSIBD 


EXAMINED 


MICROSCOPICALLY 
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TABLE  Cl  (CONCLUDED) 


CONTROL (VEH) 

LCH  DOSE 

HIGH  DOSE 

1 1-1445 

11-1 443 

11-1441 

♦ABDOMINAL  CAVITY 

(20) 

(50) 

(49) 

NECBOSI3,  FAT 

3 (6») 

1 12%) 

♦MESENTERY 

(20) 

(50) 

(49) 

STEATIIIS 

1 (2S) 

1 (2%) 

ALL  OTHEB  SYSTEMS 

♦MULTIPLE  ORGANS 

(20) 

(50) 

(49) 

LEUKEMOID  REACTION 

3 (6!5) 

THORAX 

NECROSIS,  FAT 

1 

SPECIAL  HOBPHOLOGI  SUflHABY 
NONE 


« NUBBEB  OF  ANIMALS  HITH  TISSUE  EXAMINED  H ICBOSCOP I CALL Y 
♦ NUMBEB  OF  ANIMALS  NECBOPSIED 
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TABLE  a 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  RATS  TREATED  WITH  2-(CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE 


CONTROL  (VEH) 

LOH  DOSE 

HIGH  DOSE 

1 1-1446 

11-1444 

11-1442 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  NECROPSIED 

20 

50 

50 

ANIMALS  EXAMINED  H I STO PATHOLOGICALLY** 

.20 

50 

50 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(20) 

(50) 

(50) 

EPIDERMAL  INCLUSION  CYST 

1 (2*) 

♦SUBCUT  TISSUE 

(20) 

(50) 

(50) 

INFLAMMATION,  CHRONIC 

1 (2X) 

RESPIRATORY  SYSTEM 

«LUNG 

(20) 

(5  0) 

(49) 

ATELECTASIS 

1 (2X) 

CONGESTION,  NOS 

1 (5S) 

1 (2X) 

1 (2X) 

EDEMA,  NOS 

1 (2*) 

PNEUMONIA,  CHRONIC  MURINE 
GRANULOMA,  FOREIGN  BODY 

1 (5S) 

17  (34X) 

3 (6*) 

PERIVASCULAR  CUFFING 
FOAM-CELL 

2 (4*) 

1 (2X) 

HEMATOPOIETIC  SYSTEM 

tSPLEEN 

(20) 

(49) 

(49) 

HEMOSIDERO  SI  S 
HEMATOPOIESIS 

1 (5X) 

1 (2%) 

AMESENTERIC  ...  NODE 

(20) 

(50) 

(50) 

PIGMENTATION,  NOS 

1 (5X) 

DEPLETION 

HYPERPLASIA,  RETICULUM  CELL 

1 (5X) 

1 (2X) 

CIBCULATOEY  SYSTEM 

iMYOCAEDIUH  (20)  (50)  (50) 

INFLAMMATION.  FOCAL 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  AmIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  C2  (CONTINUED) 


CONTROL (VEH) 

LOW  DOSE 

HIGH  DOSE 

1 1-1446 

11-1444 

1 1-1442 

INFLAMMATION,  CHRONIC  FOCAL 

2 ( 10  55) 

1 (2%) 

4 (8%) 

FIBROSIS 

4 (20») 

13  (26%) 

9 (18%) 

•ENDOCARDIUM 

(20) 

(50) 

(50) 

INFLAMMATION,  FOCAL 

1 (5%) 

DIGESTIVE  SYSTEM 

•SALIVARY  GLAND 

(20) 

(50) 

(50) 

INFLAMMATION,  NOS 
INFLAMMATION,  ACUTE 
ATROPHY,  DIFFUSE 

1 (5%) 

1 (2%) 

1 (2%) 

METAPLASIA,  SQUAMOUS 

1 (2%) 

•LIVER 

(20) 

(50) 

(50) 

DEGENERATION,  NOS 

2 (4%) 

METAMORPHOSIS  FATTY 

1 (5J5) 

3 (6%) 

1 (2%) 

BASOPHILIC  CYTO  CHANGE 

1 (5JS) 

14  (28%) 

16  (32%) 

FOCAL  CELj-ULAR  CHANGE 

5 (25%) 

15  (30%) 

1 (2%) 

HYPERPLASIA,  FOCAL 
LEUKOCYTOSIS,  NEUTROPHILIC 

3 (6%) 

1 (2%) 

HYPERPLASIA,  RETICULUM  CELL 

1 (2%) 

•LIVER/HEPATOCYTES 

(20) 

(50) 

(50) 

FOCAL  CELi-ULAR  CHANGE 
HYPERPLASIA,  FOCAL 

1 (5%) 

1 (2%) 

*BILE  DUCT 

(20) 

(50) 

(50) 

HYPERPLASIA,  NOS 

3 (15%) 

3 (6%) 

6 (12%) 

•PANCREAS 

(20) 

(48) 

(49) 

FIBROSIS 

1 (2%) 

NECROSIS,  FAT 
ATROPHY,  FOCAL 

2 (4%) 

1 (2%) 

•PANCREATIC  ACINUS 

(20) 

(48) 

(49) 

ATROPHY,  NOS 

2 (4%) 

ATROPHY,  FOCAL 

1 (5%) 

1 (2%) 

1 (2%) 

•GASTRIC  MUCOSA 

(20) 

(50) 

(50) 

HYPERPLASIA,  NOS 

3 (15%) 

19  (38%) 

15  (30%) 

•LARGE  INTESTINE 

(20) 

(49) 

(50) 

PARASITISM 

1 (5%) 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  C2  (CONTINUED) 


COHTHOL  (VEH) 
1 1- 1446 

LOU  DOSE 
11-1444 

UIGB  DOSE 
1 1-1442 

tCOLOU 

(20) 

(49) 

(50) 

PABA51T1SB 

6 (30S) 

9 (IBS) 

5 (101) 

□EI8ABY  SYSIEa 

tKIDHEI 

(20) 

(50) 

(50) 

KISEHALIZA TIOK 

2 (41) 

5 (101) 

ISFLAHSATiOU,  CHB08IC 

5 (25X) 

16  (321) 

14  (281) 

BEPHHOPATdY,  TOXIC 

4 (20S) 

4 (81) 

4 (81) 

IKIDNEY/TOBU..E 

(20) 

(50) 

(50) 

PIGBESTATj-ON,  80S 

1 (21) 

fUBI8ABY  3LADDEB 

(18) 

(47) 

(45) 

CALCULUS,  80S 

1 (6%) 

HYPEBPLASIA,  EPITHELIAL 

1 (6%) 

1 (21) 

BETAPLASIa,  SQOABOOS 

1 (6*) 

E8DOCEISE  SYSTEB 

fPITUITABY 

(19) 

(43) 

(94) 

CYST,  805 

4 (21t) 

2 (41) 

2 (51) 

HEBOBBEAGE 

1 (21) 

HEROBBHAGiC  CYST 

1 (5S) 

1 (21) 

HYPEBPLASIA,  CHBOBOPHOBE-CELL 

1 (21) 

1 (21) 

AAD3E8AL 

(20) 

(99) 

(49) 

LIPOIDOSIo 

CYTOPLASBxC  VACUOL IZ AT  108 

1 (5*) 

1 (21) 

»ADFS8AL  COBIEX 

(20) 

(49) 

(99) 

CYST,  80S 
HYPEBPLASIA,  80S 

1 (5*) 

1 (21) 

♦THYBOID 

(20) 

(49) 

(99) 

HYPEBPLASIA,  C-CELL 

2 (91) 

1 (21) 

♦ PA8CHEATIC  ,-SLETS 

(20) 

(48) 

(99) 

HYPEBPLASIA,  FOCAL 

1 (21) 

BEPBODUCTIVE  jYSTEB 

*HA9BABY  GLA8D 

(20) 

(50) 

(50) 

CYSTIC  DUCTS 

2 (911 

* 80RBZP.  OF  ASISALS 
» NDSBEE  OF  AjIRiLS 


HITH  TISSOE  EXAHI8ED  HICBOSCOPIC ALL! 
8ECHOPSIED 


C-10 


TABLE  C2  (CONCLUDED) 


CONTROL  (VEH) 
11-1446 

LCH  DOSE 
11-1444 

HIGH  DOSE 
11-1442 

HYPERPLASIA,  CYSTIC 

1 (2X) 

♦UTERUS 

(2  0) 

(50) 

(50) 

HYDROMETRA 
CYST,  NOS 

1 (5X) 

1 (2*) 

INFLAMMATION,  ACUTE 

1 (2S) 

♦UTERUS/ENDOMETRIUM 

(20) 

(50) 

(50) 

HYPERPLASIA,  NOS 
HYPERPLASIA,  CYSTIC 

1 (5S) 

3 (6J) 

1 (236) 

♦OVARY 

(20) 

(50) 

(50) 

CYST,  NOS 

2 (4S) 

follicular  cyst,  nos 

1 ( 235) 

NERVOUS  SYSTEM 

♦BRAIN 

(20) 

(49) 

(50) 

HEMORRHAGE 

1 (5S) 

1 (235) 

MALACIA 

1 (2S) 

SPECIAL  SENSE  ORGANS 
NONE 


HUSCOLOSKELETAL  SYSTEH 
NOME 


BODY  CAVITIES 
NONE 


ALL  OTHER  SYSTEMS 
ADIPOSE  TISSUE 

INFLAMMATION,  GRANOLCMATOOS  1 


SPECIAL  MORPHOLOGY  SUMMARY 


NO  LESION  REPORTED 


2 


t 

* 


NUMBER  OF 
NUMBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 
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APPENDIX  D 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  MICE  TREATED  WITH  2-(CHLOROMETHYL) PYRIDINE 

HYDROCHLORIDE 


TABLE  DI 

SUMMARY  OF  THE  INCIDENCE  OF  NONTMEOPLASTIC  LESIONS  IN  MALE  MICE  TREATED  WITH  2-(CHLOROMETm  L)P^'RIDINE  m’DROCHLORIDE 


CONTROL (VSH) 
22-2445 

LCB  DOSE 
22-2443 

HIGH  DCSE 
22-2441 

AHIHALS  INITIALLY  IK  STODY 

20 

50 

50 

AKIHALS  NECROPSIED 

20 

50 

50 

ANIHALS  EXAHIaED  HI STOFATHOLOGIC ALL Y** 

20 

50 

50 

INTEGDHENIARY  SYSTEH 

•SKIN 

(20) 

(50) 

(50) 

OLCER,  NOS 

1 (5S) 

DEGENERATION,  NOS 

1 (25) 

•503CDT  TISSJE 

(20) 

(50) 

(50) 

ABSCESS,  aOS 

1 (5J) 

GBANOLAIIJN,  TISSDE 

1 (2S) 

RESPIRATORY  SISTES 

tLDNG 

(19) 

(4  9) 

(43) 

congestion,  NOS 

1 (5«) 

1 (25) 

8 (17?) 

EDEHA,  NOS 

1 (25) 

6 (13?) 

HEMORRHAGE 

1 (5*) 

INFLAHNATiON,  ACDTE 

1 (25) 

PNEDSONIA,  CHRONIC  aORINE 

2 (IIS) 

6 (125) 

3 (65) 

ALVEOLAR  aACROPHAGES 

1 (2?) 

HISTIOCYTOSIS 

1 (5S) 

HEMATOPOIETIC  SYSTEH 

»30NE  HARROB 

(18) 

(45) 

(46) 

HYPERPLASIA,  HEflATOPOIETIC 

1 (25) 

ASPLEEN 

(19) 

(46) 

(47) 

HYPERPLAS,.A,  LYMPHOID 

2 (4?) 

IMESENTERIC  i..  NODE 

(14) 

(42) 

(37) 

HYPERPLASIA,  HETICULOH  CELL 

1 (2S) 

1 (35) 

CIRCDLATORY  SiSTEM 

•HEART 

(19) 

(49) 

(48) 

ENDOCARDITIS,  3ACTERIAL 

1 (5S) 

» NUHBER  Of  AjIKALS  BITH  TISS02  EXAHIH2D  HICHOSCOP IC A LLt 
» NOHBEH  OF  AftIHALS  NSCHOPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  D1  (CONTINUED) 


CONTROL  (VBH) 

LOW  DOSE 

HIGH  DOSE 

22-2R45 

22-2443 

22-2441 

IRFLABHATiON,  ACUTE 

1 (2*) 

♦PROSTATIC  ARTERY 

(20) 

(50) 

(50) 

DEGBHERATiOII,  HYALIRE 

1 (2X) 

DIGESTIVE  SYSTEM 

tSALIVARY  GLAND 

(18) 

(45) 

(43) 

FIBROSIS 

1 (2X) 

ATROPHY,  aOS 

1 (2X) 

•LIVER 

(19) 

(48) 

(ite) 

CONGESTION,  NOS 
INFLAMMATION,  FOCAL 

1 (25) 

1 (25) 

LYMPHOCYTIC  INFLAMMATORY  INFILTR 
NECROSIS,  NOS 

1 (25) 

2 (45) 

NECROSIS,  FOCAL 
METAMORPHOSIS  FATTY 

2 (45) 

1 (25) 

CYTOPLASMIC  VACUOLIZATION 
HEMATOPOUSIS 

1 (5X) 

1 (25) 

•LIVEfi/PEHIPOBTAL 

(19) 

(“S) 

(48) 

METAMORPHOSIS  FATTY 

1 (25) 

•PANCREAS 

(18) 

(46) 

(47) 

DILATATION/DUCTS 

1 (25) 

2 (45) 

•PANCREATIC  ACINUS 

(16) 

(46) 

(47) 

ATROPHY,  NOS 

2 (45) 

1 (25) 

•SMALL  INTESTINE 

(19) 

(47) 

(48) 

AMYLOIDOSaS 

1 (5S) 

1 (25) 

•ILEUM 

(19) 

(47) 

(48) 

ULCER,  NOS 

1 (25) 

•COLON 

(18) 

(47) 

(47) 

PARASITISM 

6 (33X) 

14  (305) 

12  (265) 

URINARY  SYSTEM 

•KIDNEY 

(19) 

(47) 

(48) 

HYDRCNEPHNOSIS 

1 (25) 

* NOnBEB  OF  &H1HALS 

* MOHBER  OF  AtilHALS 


HITH  TISSUE  EXAHINED 
HECROPSIED 


HICROSCOPICALLY 
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TABLE  D1  (CONTINUED) 


CONTROL  (VEU) 

LOB  DOSE 

HIGH  DOSE 

22-2445 

22-2443 

22-2441 

LYMPHOCYTIC  INFLAMHAIOfiY  INFILTR 

1 (5S) 

INFLAMMATION,  SUPPURATIVE 

1 (2%) 

PERIARTERITIS 

1 (2%) 

DEGENERATION,  HYALINE 

1 (2%) 

INFARCT,  FOCAL 

1 (2%) 

AMYLOIDOSIS 

1 (5») 

tURINARY  BLADDER 

(17) 

(45) 

(44) 

CALCULUS,  NOS 

1 (2%) 

DISTENTION 

1 (2%) 

ENDOCRINE  SYSTEM 

NOME 

REPRODUCTIVE  SYSTEM 

VPROSI ATE 

(19) 

(43) 

(43) 

INFLAMMATiON,  ACUTE 

1 (2%) 

NERVOUS  SYSTEM 

♦EPENDYMAL  CELL 

(20) 

(50) 

(50) 

INFLAMMATION,  FOCAL 

1 (2%) 

•BRAIN 

(20) 

(49) 

(48) 

PERIVASCULAR  CUFFING 

1 (2%) 

CORPORA  A4YLACEA 

6 (30%) 

17  (35%) 

11  (23%) 

PSAMMOMA  BODIES 

2 (10%) 

4 (6%) 

1 (2%) 

SPECIAL  SENSE  ORGANS 

NOME 

MUSCULOSKELETAL  SYSTEM 

NONE 

BODY  CAVITIES 

♦PLEURA 

(20) 

(50) 

(50) 

INFLAMMATION-  ACUTE  SUPPURATIVE 

1 - 

t NUBBE8  OF  AMIMALS  IIITH  TISSUE  EXABINED  HIC80SC0PICALLY 
* NUHBER  OF  A8IHALS  NBCROPSIED 
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TABLE  D1  (CONCLUDED) 


CONTROL  (VEH)  LOH  DOSE  HIGH  DOSE 

22-2445  22-2443  22-2441 


♦MESENTERY 
STEATITIS 
NECROSIS,  FAT 


(20) 


(50) 


(50) 

2 (4%) 

3 (6%) 


ALL  OTHER  SYSTEMS 

♦MULTIPLE  ORGANS  (20)  (50)  (50) 

AMYLOIDOSIS  2 (4%) 

ADIPOSE  TISSUE 

INFLAMMATION,  GRANULOMATOUS  1 


SPECIAL  MORPHOLOGY  SUMMARY 


NO  LESION  REPORTED  299 


» NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
♦ NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  D2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  MICE  TREATED  WITH  2-(CHLOROMETHYL)PYRIDINE  HYDROCHLORIDE 


CONTROL (VEH) 
22-2446 

LOH  DOSE 
22-2444 

HIGH  DOSE 
22-2442 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  MISSING 

1 

ANIMALS  NECROPSIED 

20 

49 

50 

ANIMALS  EXAMINED  HISTO PA THOLOGIC ALLY** 

20 

49 

50 

INTEGUMENTARY  SYSTEM 

NONE 

RESPIRATORY  SYSTEM 

*LUNG 

(19) 

(49) 

(48) 

CONGESTION,  NOS 

1 (2S) 

4 (8X) 

EDEMA,  NOS 

5 (10X) 

HEMORRHAGE 

1 (2*) 

PNEUMONIA,  CHRONIC  MURINE 

6 (32*) 

16  (33X) 

11  (23*) 

NECROSIS,  NOS 

1 (2*) 

LEUKOCYTOSIS,  NEUTROPHILIC 

1 (2*) 

HEMATOPOIETIC  SYSTEM 

*BON£  MARROH 

(19) 

(43) 

(44) 

HYPERPLASIA,  NEUTROPHILIC 

1 (2*) 

•SPLEEN 

( 18) 

(49) 

(47) 

HYPERPLASIA,  RETICULUM  CELL 

1 (2X) 

HYPERPLASIA,  LYMPHOID 

1 (2X) 

1 (2*) 

•LYMPH  NODE 

(18) 

(46) 

(37) 

INFLAMMATION,  NOS 

1 (2*) 

HYPERPLASIA,  LYMPHOID 

1 (3*) 

•MESENTERIC  L.  NODE 

( 18) 

(46) 

(37) 

INFLAMMATION,  NOS 

1 (6X) 

INFLAMMATION,  GR AN ULCM ATOUS 

1 (2X) 

CIHCULATORY  SYSTEM 

MOH 

« MUHBEB  OE  ANIMALS  HUH  TISSUE  EXAMINED  MICBOSCOP ICA  LL  Y 
* NUMBER  OF  ANIMALS  NECROPSIED 
**EXCLUDES  PARTIALLY  AUTOLYZED  ANIMALS 
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TABLE  D2  (CONTINUED) 


COMTBOL (VBH)  LCU  DOSE  HIGH  DOSE 

22-2446  22-2444  22-2442 


CIGESTI»E  SySIBH 


(LIYEB 

(20) 

(49) 

(49) 

INFLAHHATION,  FOCAL 

2 (4i) 

LYMPHOCYTIC  INFLAMMATORY  INPILTB 

2 (10X) 

1 (2X) 

3 

(6X) 

INFLAHHATION,  NECBOTIZING 
INFLAMMATION,  ACOTE  FOCAL 

1 (2%) 

1 

(2X) 

GRANULOMA,  NOS 

1 (2X) 

NBCBOSIS,  FOCAL 
AMYLOIDOSIS 

1 (2X) 

(2X) 

METAMORPHOSIS  FATTY 

2 (4X) 

1 

(2X) 

BASOPHILIC  CYTO  CHANGE 
HYPERPLASIA,  FOCAL 

1 (5X) 

1 

(2X) 

•GALLBLADDER 

(20) 

(49) 

(50) 

DISTENTION 

1 

(2X) 

(STOMACH 

(20) 

(49) 

(48) 

INFLAHHATION,  ACUTE  FOCAL 

1 

(2X) 

PARASITISM 

1 

(2X) 

(SHALL  INTESTINE 

(20) 

(48) 

(47) 

ULCER,  NOS 

1 (2X) 

(INTESTINAL  VILLUS 

(20) 

(48) 

(47) 

AMYLOIDOSIS 

1 

(2X) 

(COLON 

(20) 

(49) 

(47) 

PARASITISM 

2 (10X) 

8 (16X) 

11 

(23X) 

OFINiHY  SYSTEil 

(KIDNEY  (20) 

CYST,  NCS 

LYMPHOCYTIC  IN FL AH H&T08 Y INFILTK  1 (5«) 

SCAR 

INFABCI,  FOCAL 
AflYLOIDOSIS 


FNDCCBINF  SYSIEH 


(ADRENAL  (19)  (44)  (45) 

AHYLCIDOSI5 1 (2%) 


(49)  (49) 

1 (2%) 

4 (8S) 

1 (2») 

1 (2X)  1 (2X) 

2 (4X) 


( NOHBER  OF 
* NOHBEB  OF 


ANIHALS  BITH  TISSOE  EXAHINED  HICROSCOPIC ALL Y 
ANIHALS  NECBOPSIED 
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T.JlBLE  D2  (CONTINUED) 


COBTBOL (VEH) 
22-2446 

LCi  DOSE 
22-2444 

HIGH  DOSE 
22-2442 

iEPBODOCTITE  BYSIEH 

tOTEBOS 

CYST,  SOS 
iaiLOIDOSIS 

(20) 

(49) 

1 (2%) 
1 (2%) 

(46) 

WUTEBOS/EHDOaETBIOH 
CIST,  SOS 
HEHOHBHiGiC  CYST 
IKFLAHaATION,  SOS 
HYPEHPLiSIi,  SOS 
HYPEBPLiSIA,  CYSTIC 

(20) 

1 (5*) 

2 (10%) 
2 (10%) 
5 (25%) 

(49) 

3 (6%) 

1 (2%) 
10  (20%) 
11  (22%) 

(46) 

3 (7%) 

3 (7%) 
13  (28%) 
9 (20%) 

tOViBI 

CIST,  SOS 
PABOViBIii  CIST 
HEHOHBHAG1.C  CIST 

(19) 

4 (21%) 
2 (11%) 

(37) 

5 (14%) 
2 (5%) 

(37) 

4 (11%) 
2 (5%) 

1 (3%) 

KEEVOOS  SISTEH 

*5BiIS 

COEPOBA  AdlLACEA 
PSAaaOHA  BODIES 

(20) 

3 (15%) 
1 (5%) 

(4  9) 

18  (37%) 

3 (6%) 

(49) 

11  (22%) 

SPECIAL  SEHSE  OBGAHS 

WO  HE 

HOSCULOSKELETAL  SISTEH 

BOSE 

BODY  CAVITIES 

KOBE 

ALL  OTHEB  SYSIEHS 

♦aOLTIPLE  OEGAHS 
CONGESTION,  BOS 

(2  0) 

(49) 

1 i2%) 

(50) 

» SDHBEH  OF  4AIHALS 
• MOaBES  OF  iJiiaiLS 


WITH  TISSOE  EliHIHED  HICHOSCOPIC iLLI 
HECEOPSIEC 


0-9 


TABLE  D2  (CONCLUDED) 


CONTROL  (VEH) 

LCH  DOSE 

HIGH  DOSE 

22-2446 

22-2444 

22-2442 

BACTERIAL  SEPTICEMIA 
AMYLOIDOSIS 

1 (2») 

2 (4*) 

LYMPHOCYTOSIS 

1 (2X) 

SPECIAL  HOEPHjLOGY  SUMMARY 


NO  LESION  REPORTED  1 1 4 

ANIMAL  MISSING/NO  NECROPSY  1 

AUTO/NECfiOPSY/HISTO  PERF  1 4 


t NUMBER  OF 
• NUMBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED 

Animals  necropsied 


MICE OSCOPICALLY 


D-10 


Review  of  the  Bioassay  of  2- (Chloromethyl) Pyridine  Hydrochloride* 
for  Carcinogenicity  by  the  Data  Evaluation/Risk  Assessment  Subgroup 
of  the  Clearinghouse  on  Environmental  Carcinogens 


October  25,  1978 


The  Clearinghouse  on  Environmental  Carcinogens  was  established  in 
May,  1976,  in  compliance  with  DREW  Committee  Regulations  and  the  Pro- 
visions of  the  Federal  Advisory  Committee  Act.  The  purpose  of  the 
Clearinghouse  is  to  advise  the  Director  of  the  National  Cancer  Institute 
(NCI)  on  its  bioassay  program  to  identify  and  to  evaluate  chemical 
carcinogens  in  the  environment  to  which  humans  may  be  exposed.  The 
members  of  the  Clearinghouse  have  been  drawn  from  academia,  industry, 
organized  labor,  public  interest  groups,  and  State  health  officials. 

Members  have  been  selected  on  the  basis  of  their  experience  in  carcino- 
genesis or  related  fields  and,  collectively,  provide  expertise  in 
chemistry,  biochemistry,  biostatistics,  toxicology,  pathology,  and 
epidemiology.  Representatives  of  various  Governmental  agencies  partic- 
ipate as  ad  hoc  members.  The  Data  Evaluation/Risk  Assessment  Subgroup 
of  the  Clearinghouse  is  charged  with  the  responsibility  of  providing  a 
peer  review  of  reports  prepared  on  NCI-sponsored  bioassays  of  chemicals 
studied  for  carcinogenicity.  It  is  in  this  context  that  the  below 
critique  is  given  on  the  bioassay  of  2- (Chloromethyl) Pyridine  Hydrochloride 
for  carcinogenicity. 

The  reviewer  for  the  report  on  the  bioassay  of  2- (Chloromethyl) 
pyridine  hydrochloride  said  that,  under  the  conditions  of  test,  the 
compound  was  not  carcinogenic  in  treated  rats  or  mice.  He  pointed 
out  that  the  maximum  tolerated  dose  may  not  have  been  tested  in  rats 
since  there  was  no  significant  weight  loss,  mortality,  or  other  signs 
of  toxicity  in  the  treatment  group.  There  was  no  objection  to  a 
recommendation  that  the  report  on  the  bioassay  of  2- (Chloromethyl) 
pyridine  hydrochloride  be  accepted  as  written. 

Clearinghouse  Members  Present; 

Arnold  L.  Brown  (Chairman) , University  of  Wisconsin  Medical  School 

Joseph  Highland,  Environmental  Defense.  Fund 

William  Lij insky,  Frederick  Cancer  Research  Center 

Henry  Pitot,  University  of  Wisconsin  Medical  Center 

Vej..^r  A.  Ray,  Pfizer  Medical  Research  Laboratory 

Kenneth  Wilcox,  Michigan  State  Health  Department 


Subsequent  to  this  review,  changes  may  have  been  made  in  the 
bioassay  report  either  as  a result  of  the  review  or  other 
reasons.  Thus,  certain  comments  and  criticisms  reflected  in 
the  review  may  no  longer  be  appropriate. 
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